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Since 1983, the State of Utah has experienced four Presidential Disaster Declarations and numerous
emergencies. On April 30, 1983, following a massive landdide below the town of Thistle in Spanish
Fork Canyon, President Ronald Reagan issued a Presidential Disaster Declareatioon for Utah. On May
5, 1983, a federal-state agreement for disaster assistance was executed. Under this agreement,
designated FEMA-680-DR, Utah agreed to prepare a hazard mitigation plan, and to update it annually,
for the areas included in the disaster declaration. By July 1, 1983, this was to include 22 counties.

Again, on August 17, 1984, President Reagan determined that damages resulting from severe storms,
flooding, debris flows and landdides beginning on April 1, 1984, had caused a major disaster in the
State of Utah. Under the Federal Disaster Relief Act of 1974, a FEMA/State Agreement, designated
FEMA-720-DR, was issued and signed by then Governor Scott M. Matheson. This agreement called
for the updating of the State Hazard Mitigation Plan.

A lesser disaster was declared for Utah by President Ronald Reagan on March 13, 1986, caused by
severe flooding. Up until this point, 23 of Utah's 29 counties were involved in presidential disaster
declarations and conducting hazard mitigation.

On January 31, 1989, President George Bush declared a Presidential Disaster for Washington County,
Utah, due to the breach of a major dike at Quail Creek Reservoir that flooded along the Virgin River
through the cities of Washington and St. George.

As a result of these four Presidential Disaster Declarations, Utah had prepared four State Hazard
Mitigation Plans. As a result of these events in Utah, counties and communities conducted
considerable hazard mitigation, especially for flood and debris flow, greatly reducing the risk in Utah.
Since 1989, largely as a result of Utah's massive mitigation efforts of the 1980's, there have been no
subsequent major disasters and the State Hazard Mitigation Plan has been updated through statewide
and community hazard annexes, typically tied to more localized events.
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DIRECTORS MESSAGE

The Utah Hazard Mitigation Plan was introduced falowing the fird Presdentid Disaster
Declarationin Utahin 1983. ThisPlanwas required through an agreement between the Federal Emergency
Management Agency (FEMA and the Governor of the State of Utah. This document was referred to as
the FEMA/State Agreement and it required the preparation if a State Hazard Mitigation Plan. The
subsequent Presidential Disaster Declarationof 1984, 1986, and 1989, likewise required the preparation,
or update, of such a Plan. There have been no further Presidentia Disaster Declarations since 1989 and
no other requirements, except the updating of the State Hazard Mitigation Plan. Through avariety of grants
over the intervening years, updates have been devel oped in the form of annexes or addendums consisting
of loca hazard mitigation plans, county vulnerability assessments, and Interagency Technicd Team
ONSITE Reports. NOTE: This present State Hazard Mitigation Plan addresses primarily hydrologic
hazards. Saamic hazards are addressed to a large degree in A Strategic Plan for Earthquake Safety in
Utah, produced by the Utah Seismic Safety Commission, wherefive prevention objectives are addressed,
each consgting of severd preparedness and mitigation measures and implementation strategies.

The State Hazard Mitigation Plan, and itsannexes and addendums, iscons dered alivingdocument,
in that new indghts, additions, or recommendations can be added at any time, especialy following an
emergency event when moreislearned about Utah' shazards and vulnerabilities. Still, hazard mitigation is
not easy to implement. Thereis no pre-disaster hazard mitigation fund at any level of Government within
Utah. Still the exceptional amount of hazard mitigationconducted inthe 1980's has reaped dividends. While
other State in the nation incur disaster after disaster, Utah does not. Although an examination of the
implementation of recommendations contained inthe various Plans demonstrates that much hasbeen done
through the Plan, the great success stories comesfromUtah' s attitude for prevention. Although thereisill
muchvulnerability to mitigate, it is difficult to pass through Utah's counties and cities without finding grest
examples of mitigation. What is the reult of this statewide effort?If one looks at the ranking of the States
nationwide, one finds that Utah is fourth from the bottom-of-the-list in numbers of Presdentid’s. Out of
50 States, Utah ranks 46™.

Utah livesin harmony withthe physica expressions of its environment. It has been 12 years since
Utah has had a Presidentiad Disaster Declaration caused by a natura hazard, and that disaster was
considered by FEMA to be of minima nature and extent. Annualy, Utah experienceswhat istypica from
its physical environment, and over the past 12 or 13 years we have monitored that through the ONSITE
hazard andyd's and mitigation efforts of the Utah Interagency Technicd Team (IAT, agroup of hazards
professonds representing 10 State and Ten Federa agencies). What have they experienced? Appendix
A1 documentsthese eventsfor the past two years, but these events are quite typica of the past decade and
more. No-one has been killed, and even rardly is anyone injured, from these events, except for wildfire,
avadanche, and lightning, and these fatdities and injuriesare il in very low numbers. For Utah, this does



not seem to cry out for a mgjor focus on hazard mitigation. Still, the physica expressons of nature are
present. The Utah IAT acts at the request of local governmentsto provide themwiththe needed technica
expertisewhenthereisaconcernabout natural hazards, or whenthereare emergencies. Eventsdo happen.

The people of Utahdo notice that localized naturad hazards do cause “ near-misses’ on occasion.
There are lucky people in Utah who narrowly-escape the devastating effects of the forces of natura
hazards annudly. Still, these are people here and there, but not large populations here and there. This has
been the annua experience since the pioneers have lived in Utah's valeys. There have been harrowing
floods, debris flows, severe weather, wildfires, and other, but Utah does not ook back on any particular
disaster that destroyed a city or town and alarge number of itsinhabitants.

Inlooking back at the floods and landdidesof 1983 and 1984, one recognizesthat nature can have
atremendous effect on Utah. Looking at this in balance though, those yearswere a so years of bumper fruit
crops and hedthy cattle herds. It was not al bad. Still, there was “bad”. Thisis the baance. In looking
ahead, can we use the years of 1983 and 1984 as a measuring stick for the potentia effects of naturd
hazards in the future. Cities and counties responded with a massive amount of mitigation. The 1983 and
1984 flood years cannot happen againinthose same places because of mitigationand because of the pro-
active dtitude. Risk is gregtly diminished.

Utah has naturd hazards that do activate and cause concern, even potentia for much loss. But
nature has to be much more sdlective on where it strikes to cause those losses. Each year the Utah
Interagency Team finds these places and addresses them withvulnerability assessments and mitigation. In
coordinating hazard mitigation needs for local governments, the IAT has brought some $1.5 millions in
mitigationfundsto Utahinjust the past fewyears. The word “ coordination” isaword that describesUtah's
success in reducing risk. We pull together. Resources are available in the severd State and Federd
agenciesand the Utah IAT haslearned to apply those resources through coordination. Eachyear, the Utah
IAT makes Utah alittle bit more ssfe.

What are the greatest fears of the Utah IAT? Likely debris flows and wildfires. These could
suddenly cause a great loss of life and property. More mitigative work needs to be done in these aress.
Those who work with these hazards redize how quickly disaster could strike. Still, each year the media
make known that thesethreats exist. People are familiar with dangers of living in haemsway. Disagtersare
in the news each week. People know that canyons produce debris flows, rivers produce floods, faults
produce earthquakes, forests produce wildfires, etc. Ultimatdy, people take some responsibility for where
they live. Government provideswhat people ask for. Eachfew months, people experience naturd hazards
in Utah and loca emergency officias cal upon the Utah IAT to provide a technica perception of whet is
happening and to increase planning and prevention in those aress.

Will Utah ever be striken by amgjor catastrophe? The responsibility of government is to protect
people fromthe greatest expressions of naturethat might occur during a 100-year period of time, not during
amillenium. The representatives of government in Utah address hazards in established ways. Eachtime a
city public works director putsin a culvert, or a State highway engineer puts in a bridge, or a structura
engineer builds a building, there are consderations for mitigation. The questionis can 100-year events be
catastrophic in Utah? Should we mitigate for larger frequency events? The cost would be astronomicdl. It
isaso not possible to mitigatefor al possihilities. For example, between Sdt Lake City and Brigham City
there are gpproximately 100 aluvid fans that could generate debris flows. Can these dl be mitigated with
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debris basins, most have some development downstream of them. Some should but the cost to mitigate
them al would be astronomica. Still, mitigation is an ongoing effort.

Utahisparticipatinginanew pre-disaster hazard mitigetionprogram called Project Impact. Project
Impact is provided through the Federal Emergency Management Agency (FEMA). One community is
selected eachyear ineach satetoreceive large grantsto mitigateitshazards and become disaster resistant.
Over the years, as more and more communities are selected for Project Impact, we will find each State
nationwide becoming more disaster resstant. Eventudly, the nation will become disaster resistant and
disaster costs will drop greatly. Utah presently seems to be relaively disaster resistant for hydrologic
hazards that occur within reasonable time-frames, but mitigation needs and opportunities ill present
themselves. As they do, the residents of the State of Utah, will continue in the ongoing effort of hazard
mitigation.

Earl Morris, Director
Utah Divison of Comprehensve Emergency Management

STATE HAZARD MITIGATION OFFICER

The State Hazard Andlysis and Mitigation Plan is prepared by the State Hazard Mitigation Officer
(SHMO) according to State Code (Chapter 52, Section 2, Subsection 104) asareault of interactions with
severd agencies of State and Federal Government and with local governments during: 1) times of
emergency or concern about natura hazards, 2) during preparation of local hazard mitigation plans, and
3) during preparation of hazard and risk analyses. This planning processis coordinated by the State Hazard
Mitigation Officer, Fred May, with the assstance of the Utah Interagency Technica Team (IAT). The
information contained herein is derived from several years of experience with the Utah IAT, performing
ther functions statewide. The Utah IAT responds to requests for technical assistance for hazard and
vulnerability andlyss and mitigation planning during times of concern about natural hazards and times of
emergency. During this process, ONSITE reports, loca government mitigationplans, and county and city
hazard analyses are prepared. The content of this Plan is derived largely fromthose documents. This Plan
also contains retained hazard mitigation recommendations from prior State Hazard Mitigation Plans. Utah
has not had a Presdentia Disaster Declaration requiring the complete preparation of a State Hazard
MitigationPlanfor dmost adecade. The last mgor disaster caused by anaturd hazard wasin 1984 (1986
was areatively minor disaster), and this was better than 14 years ago. During these intervening years, the
State Hazard Mitigation Plan has been updated through loca hazard mitigation planning, IAT ONSITE
actions, and local hazard assessment, often associ ated with emergency events. The recommendations from
these older plans have ether been implemented or become obsolete, due to a generd lack of apparent
relevance (had those recommendations been viable, they would have been implemented).

It is the ongoing task of the Utah Interagency Technica Teamto pursue implementation of hazard
mitigation recommendations of the State Hazard Mitigation Plan, and the task of the State Hazard
Mitigation officer to coordinate the resources of State government toward implementation. The frequent
lack of pre-disaster hazard mitigation funding makes implementation a challenge, but opportunities arise.



Many recommendations do not requirefunding, but smply require creating awareness about hazards and
mitigation. The spread of knowledge about hazard mitigetionis quiteimpressive. In prior years, emergency
management emphasized disaster preparedness, response, and recovery, but in the past few yearshazard
mitigation has become the emphasis. We are seeing more and moreloca officdas usng the “jargon” of pre-
disaster hazard mitigation and looking to reduce loca risk from naturd hazards.

This Plan emphasizes hydrologic hazards, and this Planwill aso grow as more recommendations
are included due to increased knowledge. For example, the 1998 year was a period of time when
landdides became a major issue, especially in northern Utah. These are addressed as far as they are
understood for hazard mitigation in Utah. It islikely that the Utah Interagency Technica Team will add a
more extended section addressing that hazard.

The highlight of 1998 has beenthe advent of Project Impact, a program sponsored by the Federa
Emergency Management Agency (FEMA) where one community in each State is selected annudly to
receive mitigationfundsand work toward becoming disaster res stant. Utahis now entering the second year
of this program. In the firs year, the city of Centerville was selected by FEMA, and that community is
meking large strides toward becoming disaster resstant. Centerville is assisted by alarge array of Public
Sector partners, largely coordinated by the State Hazard Mitigation Officer. Still, Project Impact isnot a
State effort and it is intended to be a “grass roots’ effort. Centerville is carrying its “own weight” and
directing its own program, having been well-prepared by the Utah Interagency Technica Team,
coordinated by the State Hazard Mitigation Officer. With the emphasis shifting to pre-disaster mitigation
funding, it is now likdy that the barrier of lack of pre-disaster funding will begin to disspate and more
progress can be made. In beginning the second year, Sdt Lake City was chosen for Project Impact.

Fred May, State Hazard Mitigation Officer
Utah Divison of Comprehensve Emergency Management



EXECUTIVE SUMMARY

Since the Presdential Disaster Declarations of 1983, 1984, 1986, and 1989, The State of Utah
has met hazard mitigation planning requirements of the Federal Emergency Management Agency (FEMA)
and the State through the development of severa more locdized hazard mitigation plans and related
documents, based on state and local emergencies, or concern about known hazards. Hazard Mitigation
islargely alocal government activity, but planning and technica assstance for planning comes from the
State Hazard Mitigation Planner and the IAT. The primary source of information and documentation for
these later plans has been through the activities of the State Hazard Mitigation Team, which has cometo
be known as the Utah Interagency Technicd Team (IAT). ThislAT is activated when loca governments
expressconcernabout natural hazards or experience actua emergencies. Following the WasatchMountain
Wildfireof 1988, a State Wildfire Hazard Mitigation Planwas devel oped in 1992, whichwas later updated
in 1994, coordinated withthe Utah Divison of Forestry, Fire, and State Lands and the member agencies
of the IAT. Through grants provided by FEMA, hazard mitigationplanswereprepared for Morgan County
(flood), Summit County (wildfire), Wendover, Riverdale, Cedar City, and Centerville. To further update
the gtates vulnerability assessment and mitigation planning, severa county vulnerability assessments were
conducted for Morgan County (flood), Rich County (flood, wildfire), Cache County (flood; earthquake;
induding separately Mendon - flood); Davis County (debris flow, wildfire, flood), Weber County (flood,
earthquake); Box Elder County (flood, earthquake); Grand County (wildfire); Sanpete County (flood;
separately including Spring City); San Juan County (drought, flood; induding dl its cities and towns); and
Garfidd County (drought and flood in preparation).

Asaresult of Utah IAT activations, congderable hazard mitigetion grant funds have come to the
counties and communities of Utah. It is no easy task to obtain grantsfor hazard mitigation projects, unless
emergencies/disastersdo occur. A recent stlatement by officds of Centerville, Davis County, and of FEMA
support this awareness, in that when federa or state hazard mitigation grants gppear, thiswill serve asthe
catdys for loca funding of hazard mitigation, as well. Federal grants are now appearing in the form of
Project Impact Grants (discussed bel ow) and Flood Mitigation Ass stance Grants (al so discussed below).
Both of these granting sources are federa in origin. Still, the Utah IAT obtains mitigation grants for loca
governments. One method of obtaining grants is to represent the loca government during/following aloca
flood emergency. To mitigatedamaged river channels the Utah IAT identifies projectsthat could be funded
by the Natural Resources Conservation Service(NRCS), Emergency Watershed ProtectionProgram. The
NRCS cannot initiate such projects, but depends upon the Utah IAT to provide rapid technica assistance
to local governmentsthat lack engineering/geol ogica/environmenta expertise. In doing so, EWP projects
areidentified and coordinated with NRCS. This coordinated effort has resulted in hundreds of thousands
of dollars coming to loca governmentsfor channe mitigationand protection of culinary water sysems. The
IAT as0 providesthe technical assistance to obtain grants from the Utah Community Impact Board, the
Community Development Block Grant Program (Emergency Fund), and the U.S. Bureau of Reclamation
drought mitigation grant program. In all, it likely that the Utah IAT has coordinated wel over $1 millionin
fundsfor locd hazard mitigation in Utah.

Pre-disaster hazard mitigationrequires muchdifferent resources thanpost-disaster, especidly ifthe

9



disaster was declared by the President of the United States. During the pre-Presidential-disaster time
frame, most kinds of grants are rare, but dill the Utah IAT has succeeded. Recently, the Federa
Government has created two mankindsof hazard mitigationgrants: 1) Flood Mitigation Assistance Grants,
which provides Utahwithdightly more than$100,000 per year for projectsincommunitiesthat participate
inthe National Flood Insurance Program (NFIP) and have a flood hazard mitigation plan in-place, and 2)
Project Impact, whichisa programintended to produce disaster-resistant communities nationwide. In the
firg round of Project Impact in Utah, Centerville, Davis County is anticipated to receive gpproximately
$500,000 in FEMA grants for flood hazard mitigation, plus $90,000 in FMAP grant funds, and $5,000
in FMAP planning grant funds.

Utah, inspiteof itsexcdlent hazard mitigation history and subsequent genera lack of mgjor disaster
events, is dill vulnerable to naturd hazards, and hazard mitigation planning and implementation should
continue. Plans should 4ill be prepared for loca government implementation, to lessen the threat to the
residents of the state.

New hazard mitigation issues facing the State include the conversion of agricultura land to urban
and resdentid uses. We are discovering that new homes and businesses are being built in close proximity
to aging irrigation canasthat are generdly eevated above the homes. In the past, when these irrigation
cands would breachand flood, only farmland would be affected. Now homesare being affected. The first
hazard mitigationplanfor thiskind of Stuationisbeing developed for the town of Mendon, Cache County.
This plan is requiring new planning gpproaches and new ways of viewing flood threat in such aress.

INTRODUCTION

Whilea combinationof hydrologic, geologic, and o
wildfire hazards face Utah's diverse landscape and 0o
Settlements, the specific hazards presented by flooding, =
landdides, high ground water, and debris flows became "«
a harsh redlity in 1983, 1984, and 1986. The 1989
breach of the dike a Qual Creek Reservoir was
consgdered a technologicd hazard event, and was
somewhat unique in Utah' shistory of disaster events. The
State of Utah and more than 150 loca government Quail Creek Dike breached on New Year's Eve, 1988.
entities experienced severe disaster impact in 1983,

1984, 1986, and 1989. Those disasters cost the state in excess of $500 million. Through federa disaster
assistance, the state dso received approximately $60 million during those years. Since those times,
emergencies have been declared inthe following counties, Washington, Iron, Garfied, San Juan, Sanpete,
Uintah, Duchesne, Summit, and Cache Counties.

This plan addresses primarily flood, wildfire, and drought hazard mitigation. Hazard mitigation
planning is the process of andyzing a set of conditions rdative to anaturd hazard to determineif existing
mitigationis adequate to reduce or diminateimpact should that hazard become active to aprescribed levd,
for example to the level of the 100-year flood.
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All hazards have an associated set of impact-causing conditions, once a hazard becomes active.
A Hazard Tree Andyss can be used as a planning tool to grgphicdly depict athreat pathway, the potentia
sequences of events, and enable the community to obtain avisud statement asto the impact of the hazard.
Hazard Tree Andyses have been used across the state as abasic tool inthe Hazard Mitigation Assessment
and Vulnerability Andydswithin the Plan.

An important aspect of hazard mitigation planning is to obtain adequate input from skilled
professonads who work with specific hazards and their associated impact-causing conditions.  Through
such input, the hazard mitigation planner can plan for those impact-causing conditions that are believed to
present an unacceptable threat to life and to property. It isimportant to note that not al threet to life and
property is termed unacceptable, because people must accept some risk for living where they do. Inthe
planning process, the planner may identify other impact-causng conditions which may actudly be
considered acceptable, asaresult of this input, and the use of Hazard Tree Analyss. The resulting Plan
may not address the various identified acceptable impact-causing conditions, but only those believed to be
unacceptable.

Intoday'sworld of massmedia, it isever moredifficult for people to not have agenerd awareness
of the kinds of impact that can befal them should they chose to live in particular physica settings. For
example, it is common knowledge that flooding does occur along river bank aress. Such areas are o
regulated by the federal government through the federa regulations of the Nationa Flood Insurance
Program. State governments aso provide a function through the Community Assistance Program (CAP)
by giving technicd assstance to locd government to help them remain compliant with the federd
regulations. Flood-prone areas are mapped by the federa government and these maps are available to the
communities participating in the National Flood Insurance Program. There are checks and balances
designed to keep people informed as to where flood-prone areas are. Mortgages, induding second
mortgages, cannot be obtained unlessafloodplain map determinationismadefor that Sructure. Asareaullt,
many people have a knowledge of the leve of flood risk that they have assumed from riverine flooding.
With such a levdl of awareness s0 readily available to the public, it is generdly difficult to identify
unacceptable threats to life and property within such mapped floodplains. Federaly-mapped floodplains
and thair associ ated regulations areminimumstandardsand communities canimprove onthemby providing
higher levels of public safety.

The objective of hazard mitigation planning is to describe mitigation measures that can reduce or
diminate impact from those unacceptable impact-causing conditions resulting from a hazard that may
become active. The identification of what the community fegls is an acceptable or unacceptable risk is
essentid to the Plan. From this concept of what can be and is being mitigated for, the planner then can
assigt the community in preparing for the potentia threet of the hazard.

For example, within the reelm of ahazard, it may be possible to mitigate for 40 percent of the
potentid impact associated with the threat through either structura or nonstructural measures. That being
the case, theoreticdly, one might then be able to adequately prepare for the resulting 60 percent of

potentid impact.
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AUTHORITY

The State of Utah conducts a hazard mitigation program designed to reduce, or in some cases
diminate, lossfromdisaster (see Utah Code Annotated, Title 53: 53-2-104. The State Hazard Mitigation
Planner, within the Utah Department of Public Safety, coordinates the effortsof the State Hazard Mitigation
Team (Utah Interagency Technical Team or IAT) to accomplish this responsibility, as directed by the
Commissioner of Public Safety (see UCA 53-2-104(b) and documents establishing a State Hazard
Mitigation Team by the Commissoner of Public Safety). The State, additiondly, maintains a cooperative
agreement with the Federa Emergency Management Agency (FEMA) through FEMA/State Agreements
to mantain, update, and implement State Hazard Mitigation Plans as a condition of recelving Federd
Disaster Assstance. Updating the State Plan involves addressing new major hazards as they become
manifest through severe impact induding loss of life and property (see FEMA/State Agreements for
Presidential Disaster Declarations 680-DR, 720-DR, and 820-DR; a so see Cooperative Agreements for
(CCA-HMA) for 1984 through 1991). Generdly, such planningis tied to loca events. Because federa
funding through FEMA and the U.S. Bureau of Reclamation (BoR) was provided for this project, authority
for preparing this Plan aso falls under Public Law 100-707, the "Robert T. Stafford Disaster Relief" and
"Emergency Assstance Act”, Section 409, and under Public Law 102-250, which requires updating of
the State Hazard MitigationPlan. This present Plan congtitutes an update, or annex, to the Comprehensive
State Hazard Mitigationplan. The recommendations within the Plan address flood, debris flow, wildfire,
and drought hazards locdly and statewide, as appropriate. The objective is to implement most
recommendations, but the overdl process is voluntary, except where implementation is required for a
community rating through the National FHood Insurance Program’'s Community Rating System.

UTAH STATE CODE

In Utah Code 53-2-104, it is stated that the Utah Divison of Comprehensive Emergency
Management shdl: (C) prepare, implement, and maintain programs and plansto provide for:

(i) prevention and minimization of injury and damage caused by disagters.
(i) identification of areas particularly vulnerable to disasters;

(iv) coordination of hazard mitigation and other preventive and preparedness measures
designed to diminate or reduce disasters;

(v) assganceto locd officidsin designing loca emergency action plans,
(vi) coordination of federal, Sate, and local emergency activities;

(vii) coordinationof emergency operations plans with emergency plans of the federal government;
and
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(X) other measures necessary, incidenta, or appropriate to this chapter.

IN53-2-104(i and iii), it is Sated that designated employees of Utah CEM may engage, withinthe
State of Utah, in prevention and minimization of injury and damage caused by disasters, and in the
identificationof areas particularly vulnerable to disaster. These two items are not assigned as coordinating
functions, wheress, itemsiv, vi, and vii are assgned as coordinating functions. Still for purposes of public
safety, for those threatened by natura hazards, it is best to identify areas vulnerable to disaster through an
interagency technica team, such as has been created by the State of Utah. This Team is called the Utah
Interagency Technicd Team (IAT), and is comprised of qudified technical representatives from several
State and Federd agencies. Natura hazards, and their life-threatening behaviors, are understood and
addressed best by qudified engineers, geologists, biologists, and environmenta health specidigts. Although
the State Hazard Mitigation Officer may engage in items (i) and (iii), most often for purposes of public
safety, atechnica team is used inclose coordination by loca offidds whose residents are being threatened
by a naturd hazard. For more Discussion see the section in this Plan on the Utah Interagency Technica
Team.

PURPOSE:

In addition to fulfilling legd odbligations under this aforementioned agreement and legidative
mandates, this hazard mitigation plan serves the genera purpose of planning for the safety of Utah's
populationand properties. Itisclear that many activities of loca governmentsand state government include
hazard mitigation. For example, whenthe Utah Department of Transportation constructsabridge or places
aculvert, each is Szed to pass a determined discharge or flow. Cities congtruct gorm drain systems and
place culverts, dl include mitigation congderations. Beyond these efforts, there are more extreme needs
for flood surges from mountain canyons and for wildfires that encroach into urban wildland interface
communities. Sill, the purpose of this planisto keep mitigationrecommendations reasonable and prudent.
It is reasonable and prudent to mitigate up to the 100-year event, but likdy too expendve to mitigate for
events of greater frequency. This plan serves as a foca point and guide to federal, state, and local
authorities involved in actions to reduce damages from floods, debris flows, and other naturd hazards. It
isaso clear that federal agencies dso conduct ongoing hazard mitigation. As anexample, the U.S. Army
Corps of Engineers conducts flood hazard studies for watersheds within Utah; these studies provide
vauable informationon flood frequenciesand canresult in costly mitigationmeasures. Mitigationmeasures
detaled in this plan are directed at minmizing long-term and short-term impacts of these costly hazards,
but only in Situations beyond what is done by government agencies, or cities, on an ongoing bass. Given
that Utah is 46" of 50 states in having the least number of Presidential Disaster Declarations, this plan
should support the awareness that Utah is well mitigated, given its environment.

SCOPE:
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Addressing issues rdevant for Utah's counties, this plan will necessarily maintain a broad scope and
perspective. From a county-by-county inventory. The focusis more detailed in counties where, to date,
detailed vulnerahility assessments have occurred. Given that it has been approximately one decade since
the last mgor disaster in Utah, and 12 years since the last disaster caused by a natura hazard, it is not
necessary to repeat many of the recommendations contained in the earlier plans. Much has been
implemented, and some of the recommendation contained in the earlier plans that could not be fully
implemented, have not maintained ther stature as great needs. The needs have been diminished where
masssve mitigation efforts occurred statewide, and other needs have not arisen. Thus, experience moves
Utah into a new decade of mitigation considerations. The scope of this plan is based largely on the
experiences of the Utahlnteragency Technicd Team(IAT) withnatura hazards over the past decade, Snce
the disasters of the 1980's and on the resulting vulnerability assessments conducted by the Utah IAT.

DISASTER RESISTANCE IN UTAH

Disagter resstance isarddivey new termincomprehensive emergency management. It originated
primarily through Project Impact, but is a term used to describe a community’s resstance to disaster.
Resistance to disaster results through hazard mitigation, and must be viewed then as a measure of the
effectiveness of hazard mitigation in a community. The effectiveness definesthe reduction of population at
risk from dl mgor hazards. The ultimate objective would be to reduce al risk, but this is unlikely to
happen. Redligticaly, a community’s efforts can only partidly, or moderately, or largely, reduce risk.
Hazard mitigationcanbeexpensive, or requireamajor community emphass. It is best-approached through
partnerships of government agencies, businesses, and citizens groups on an ongoing basis. Over time, a
community becomes more and more disaster resistant.

Disagter resistance is a nationd god. Over the past five years, the average annual cost to the
Federd Emergency Management Agency aone has been more than $1 hillion, exduding the cost of the
Northridge Earthquake in the Los Angeles area. In 1996, economic damage inthe U.S,, asa reault of
westher disasters, cost $10.6 hillion. To capture the intent of disaster resistance, James Lee Witt, Director,
FEMA, daesthat “inmy short time at FEMA, President Clinton has declared disasters in virtudly every
date. In many states, two or three times. The costs are saggering. It takes yearsfor local governments,
businesses, and citizens to recover emotiondly and finenaidly fromeventhe smdlest disasters. Y earslater,
the impact dill perssts: aloss of jobs, depressed economy, and vitd community resources are drawvn away
frominvestmentsfor the futureto replace the |osses of the present. Many of these communities, homes, and
familiescould have been protected through the mitigationactions that government, businesses, and ditizens
can take. We no longer canlet this happen. The good newsisthat communities everywhere are taking the
responsbility for dleviaing the impact of disasters”
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PROJECT IMPACT IN UTAH PROJEC

Project Impact is a pre-disaster hazard mitigation program IM PA T
initiated by the Federa Emergency Management Agency (FEMA) in &
1997. This program seeks to change the way America deds with natura disasters. The god of Project
Impact isto reduce the persona and economic costs of disasters by bringing together community leaders,
citizens and businesses to prepare for and protect themsalves againg the ravages of nature. This effort is
an invesment that will enhance and strengthen the economic sructure and long-term tability of a
community, regardiess of when disasters strike.

Project Impact first appeared in Utah in 1998, when FEMA selected Centerville, Davis County,
to receive a $500,000 grant as seed money to mobilize an array of partnerships to enhance disaster
resstance. The Utah Hazard Mitigation Officer coordinated anintengve effort withthe dity, State, FEMA,
and many private-sector partnersthat ultimatdy accumulated over $2 millionfor hazard mitigationprojects
and activities. Centerville was sdected asthe FEMA Region VI Mode Project Impact Community. The
Project Impact rdaionship with FEMA lasts for two years, during which time 19 mitigation projects are
to be implemented, enhancing Centervill€ s disaster resstance.

In 1998, Sdt Lake City, Sdt Lake County, was selected by FEMA to receive a $300,000 grant
to increase disaster resistance. This program is new, as of the time of preparation of this present State
Hazard MitigationPlan. It is anticipated by FEMA that three communitieswill be selected ineach state for
FY2000. For FY 2000, Utah has created a set of 16 community nomination criteria to assist with the
FEMA sdection process and is conducting Project Impact Briefings to recruit and prepare interested
FY 2000 community gpplicants. Additiondly, Utah is developing a State Support Document following
presentations to key State agencies that will document State support.

One State role in Project Impact isto nominate a set of communities out of alarger grouping of
goplicants and to submit these nominees to FEMA for find sdection. FEMA makes an official
announcement of al communities nationwide at a Project Impact Summit Conference. The State then
servesasafadilitator to the interaction between FEMA and the sel ected community(ies). The State works
inthree ways 1) assst communities already selected, 2) prepare communities to apply for the following
fiscal year, and 3) to coordinate public-sector resources in partnerships with the selected communities
Under these three kinds of assistance, the State Project Impact Coordinator provides a multitude of
services, induding documenting proj ects to be submitted to FEMA for approval, fadilitating for Convening
Workshops, preparing Community Action Plans, preparing Memoranda-of-Agreement, and advisng a
community
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HAZARD MITIGATION GRANT PROGRAM (HMGP)

In 1989, Utah became the fird community
nationwide to recelve the Hazard Mitigation Grant
Program (HMGP) from the Federd Emergency _=&
Management Agency. The HMGP is provided to a®= =
State following a Presidential Disagter Declarationto =~
fund 75 percent of the cost of approved post-disaster '
hazard mitigation projects. In 1989, fdlowing the g
Presidential Disaster Declaration resultingfromthe Qual
Creek Dike Breach into the Virgin River, flooding the =~
communities of Washington and . George, "=
Washington County, FEMA provided HMGP fundsto
Utah. These funds resulted in two main mitigation
projects in &. George: 1) the Virgin River Parkway, a
greenbdt project, and 2) aflood warning sysem on the
various drainages affecting St. George. The details of jgi
thesefundsare explained inthe State Hazard Mitigetion
Pan that was prepared for that disaster.

>= PARKWAY

projects will be pre-identified prior to Presidential §
Disaster Declarations. This present State Hazard
Mitigation Plan - 1999 indudes a set of pre-identified
potentld HMG,P projects. Th@ewereldentlfleddurlng Y oung people using the Virgin River Parkway in St.
hazard and risk andyses developed for selected george washington, County, Utah.

counties by the State Hazard Mitigation Officer.

Although FEMA recommends having the pre-identified projects be pre-approved according to the
requirements of HMGP, the length of time between Utah Presidentia Disaster Declarations makes this

somewhat impractica. The approva processis lengthy and detailed.

NOTE: To review the Utah Adminidrative Plan for the Hazard Mitigation Grant Program, see Appendix
B6.

Inaletterto Earl Morris, Director, Utah CEM, dated January 20, 1999, StevenL. Olsen, Director,
Mitigation Divison, FEMA RegionV 11, mede the following statements about improving programdelivery
for HMGP.

“Asyou know, the Hazard Mitigation Grant Program (HMGP) involves a three-way partnership
among local government, stategovernment, and federal government. Eachleve of government must
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share in the roles and responghilities to make the program a success. The 44 CFR Subpart N
explainsin detall thoseresponghilitiesfor each functionwithrespect to administering the program,
the components of an digible project, and the project selection process.

The Director of FEMA has mandated that FEMA close out disasterswithinatwo-year timeframe.
Thiswill necessitate changes in our adminigrationof the program. Therefore, we recommend the
following changes effective immediately for future HMGP activities:

. Be mindful of the 2-year closeout deadline when choosing projects. Large Structural
projectsinashort constructionseasonmay not be practicd. FEMA'’ s preferenceistoward
non-structural.

. Develop pre-disaster mitigation projects that are ready to be submitted once a disaster

occurs, induding identification of 5% projects that can be funded immediatdly (SHMP
dlows this pre-development).

. Send only complete applications. Accepting incomplete applications has resulted in
sgnificant time delays. It o givesthe perceptionthe project isbeing reviewed by FEMA,
when in fact it has been set asde until the information is received from the state or
gpplicant. Inevitably, once the information is received, the expectations are high that the
project will be funded immediatdly.

. Usethe HM GP benefit/cost methodol ogy to determine whether the project is cost effective
before submitting it to the region. Using one of the three HM GP computer moduleswould
be a hdpful toal. A project must have a benefit/cost ratio of at least 1.1, or the benefits to
be gained from the project must be equd, if not greater than the cost of the project.
Include supporting documentation of damages considered in the andysis.

. Submit quarterly reports no later than thirty (30) days after the end of the quarter.

Responsibilities of the gpplicant are clearly outlined in 44 CFR 10.7 with respect to the environmental
process, induding studiesto determine the impact of a proposed action on the humanenvironment and the
required coordination with the gppropriate agencies.

. Application must indude FEMA’s Environmenta Review Checklist with attached
coordination letters from locd, sate, and federa agencies (checklist enclosed).

. Condder selecting projects that fdl within FEMA'’ s categorica excluson lig of actions.
Projects that require lengthy environmental documentation may not be completed within
the two-year closeout deadline.

. If aproject is selected that clearly does not fal within a categorica exclusonand the cost
of the proj ect is morethanthe cost of doing an environmenta assessment, we strongly urge
the state to withdraw the project in favor of another mitigation project. Doing otherwise
would not be sound fisca respongibility.

. Include preliminary engineering on projects with flood control or structural componentsin
order to determine downstream impacts of the proposed project.
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were rgected. Another mitigation possibility was modifying the
city’s golf course, which lies just beyond Stevens and Dry
Canyons, into a multi-purpose flood control/recreational feature,
but this was not acceptable to the community, nor was the
creation of a special improvement district.A flood mitigationplan
was prepared for Cedar City, but the main needs could not be = =
met a the time. The city residents were encouraged at a City Emmes—— y =
meeting and in the plan to purchase flood insurance. — T

Cedar City Flooding of 1989.

In 1989, the State Hazard Mitigation Officer obtained an Hazard Mitigation Assistance (HMA)
Grant fromFEMA to prepare a State Hazardous Materids Annex (See Appendix A2) to the State Hazard
Mitigation Plan. This plan was prepared with Lorin Larsen, Utah CEM, who at the time was the hazmat
program manager. A sudent intern from the University of Utah assisted in plan preparation. A Hazard
Mitigation Team was cregted, congsting of four state agenciesand two local agencies, and one petroleum
products private-sector professional. Recommendations for hazmét training resulted that ssemingly lead
ultimately to the creation of the Hazardous Materids Ingtitute, which was an origind creetion of Lorin
Larsen. It was in this plan that the Hazard Tree Analyss method of conducting hazard and vulnerability
andysswasfirg formaly used. This was a creation of Fred May, State Hazard Mitigation Office. It il
proves to be the most detailed and systematic approach to conducting hazard and vulnerability. A
University of Utah hazards center course isbased onit. It has been now used statewide through severa
counties. The hazard tree templates are created by the Utah IAT, and, therefore, have credibility in each
gpplication for each hazard (wildfire, flood, debris flow, earthquake, drought, and dam failure).

IN1989, The StateHazard MitigationOfficer coordinated
the firg mgor project under the then-new Federal Hazard
Mitigation Grant Program, following the Presidential Disaster
Declarationfor the Quall Creek Dike Breach(See Appendix B4). =
Thiswasthe Virgin River Parkway, a4-milelengthof asphdlt path =
on the banks of the Virgin River in St. George, Washington gs ;
County. This involved obtaining some $300,000 in grant funds
fromFEMA and the Utah Disaster Relief Board. The parkway is
aflood mitigationfeature, wherethe floodplain hasbeenreserved
asagreenbet for joggers and bicycle riders. It is amajor festure Quall Cresk Dike Breach, 1989.
inSt. George. Additiond fundingfromthisHM GP grant was used
for the St. George flood warning system, a set of strategicaly-placed red-time trangmitting stream and
precipitationonthe Santa Clara River, the Virgin River, and the Fort Pierce Wash. This project extended
into 1992.

On August 24, 1990, the most devadtating urban wildland interface wildfire (URWIN) to have
occured in Utah began just west of Heber Valey and lasted for six days, buring 2,970 acres urtil it was
officidly contained. The Wasatch mountain Fire, as it is referred to now, killed to firefighters, destroyed
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18 homes, and cogt the state gpproximatdy $1.42 millionin

fire suppression. Overal losses were estimated to be about

$2 million. The Utah IAT worked on this event and
generated a Universty of Utah Master’s Thesis, entitled
VegetationRecovery and Dynamics Fallowing the Wasatch | =
Mountain Fire (1990), Midway, Utah, by Stephen Poreda)
(See Appendix C3). The IAT dso developed the term.
URWIN wildfire, which to our knowledge did not exist & . =

it poses to wildfire flghters and 10 residents of URWIN Wasstch Mountain Wildfire, 1990.

communities. A hazard mitigation plan was developed for

the Wasatch Mountain State Park and then ultimatdy a grant was obtained from FEMA to develop thefirg
State Wildfire Hazard Mitigation Plan; this was followed in 1994 by an update to that hazard mitigation
plan. Another mitigation outcome of the Wasaich Mountain Wildfire mitigation planning was the
development, through FEMA and U.S. Forest Service grants, of the Urwinand Wufi Children’s Wildfire
Mitigation Awareness Program, a children’s coloring/story book that teaches wildfire awareness and
mitigation. The program was piloted in Summit and Wasatch counties to third grad children. Certificates
entitled “ Friends or Urwin and WuUfi” were presented to the school childrenand the children’ s photographs
were placed in loca newspapers. Top obtain a certificate, a child must take the book home and have
his’her parentsreview it and thensSgn ontheback page. Thus, the message getsinto URWIN homes. Since
that time, the Urwin and Wufi program has gone statewide and other states are using the program created
through the Utah program (Urwin and Wufi created by Gary Cornd, FFSL and Fred May, Utah CEM).
The Urwin and Wufi booksare now being reprinted by Utah CEM through a combined grant/funding from
FEMA and FFSL. The 2,000 new books should reach most third graders living in, or near, URWIN
communities.

1IN 1990, the State Hazard Mitigation Officer, Fred May, obtained aHazard Mitigation Assistance
Grant from FEMA to develop a Debris Flow Hazard Mitigation Plan for the city of Centerville, Davis
County, Utah (See Appendix C1). It isimportant to note this Plan served as meeting the criteria for Project
Impact sdlection in 1998, by which Centerville is applying for gpproximately $500,000 in FEMA hazard
mitigation grant funds. The city, onitsown, also developed a Stormwater Master Plan, which also serves
as a mitigation plan. The city then obtained a Flood Mitigation Assistance Planning Grant from FEMA
throughUtahCEM, NFI P Community AssistanceProgram. The HMA grant;hhowever, wasthe first debris
flow hazard mitigation plan prepared in Utah. The plan was noteworthy in that it presented the first
empiricd formulafor szing of debris basins. Davis County had devel oped data, presented inthis plan, that
demongtrated that pristine canyons (those with no evidence of prior debris flows = fully-loaded canyon)
in Davis County can ddliver between 10 and 12 cubic yards of dluvium per linear foot of contributing
channd length in a debris flow. This method provides a volume, plus the volume of the triggering event
(dump or sheet erosion for awildfire burn), to determine how large a debris basin should be for a given
canyon. FEMA/NFIP accepted this volume for NFI P purposesin Davis County. The AT reviewed both
the evidencefor this volume and a prior USA CE debris flow volume and depth mode that was devel oped
inDavis County. The primary method for hazard mitigationfor debris flowson fully-devel oped dluvid fans
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isto construct debris basins. Thereislittle el se, if anything, that otherwisewould protect people livingbel ow
the mouth of a canyon that would produce a debris flow. Warning time is minima. Debris basins are
expengve, perhaps $500,000+ per basn. Sll Centerville had constructed basins on Ricks Creek and
Parrish Creek. The Utah Geologica Survey did a study on Lone Pine Creek, and then Centerville obtained
a $300,000 Community Development Block Grant (CDBG) to begin congtruction on a debris Basin on
Barnard Creek. The city is planning to use Project Impact Fundsto obtain the balance needed to construct
this basin. The city is planning budgeting for a $700,000 debris basin on Deud Creek; at that point, each
dluvid fan will have “entire fan” hazard mitigation. Through Project Impact, Centervilleis dso planning a
Bonneville Shordine Tral (recreation plusfirebreak), awatershed calibrationstudy that will relateto anew
redl-time tranamitting SNOTEL dgte and a red-time tranamitting stream gage. The U.S. Army Corps of
Engineersisfundingadebris flow mode for the Deud Creek dluvid fan ($20,000). Severd other hazard
mitigation projects are underway, including the cregtion of a Storm Drainage Utility and larger culvertsto
pass under 1-15 and the Denver and Rio Grande Railroad tracks; this are often backs up withspringtime
runoff affecting nearby residences and businesses. The Debris Flow Hazard Mitigation Plan, prepared with
Centerville was provided to them in October of 1990. Eight years later, Centerville is among the first
selectees for Project Impact and is considered a nationd roll model for Public Sector Partnerships for
Project Impact.

In 1990, the State Hazard Mitigation Officer obtained aFEMA HMA Grant to prepare a Hazard
Mitigation Handbook for Local Government Officids. This handbook leads a local government officid
through the process of hazard mitigation in hisher community. The process includes definitions, concepts,
how to prepare a hazard mitigation plan, how to conduct a hazard and vulnerability assessment, and how
to create ateamto performthe eements of work. This handbook was distributed throughout the state and
is till seen on the shelves of county emergency management directors.

In 1992, the Utah IAT created the Utah Natural Hazards Handbook (Appendix A4), whichisa
compendium of chapters oneachmgor hazard faced by Utahns. Thisis bascaly a Utah Naturd Hazards
textbook. The handbook was used in three workshops, involving some 200 people, including 50
geotechnicd engineers from the Utah Department of Trangportation (UDOT). The one day course was
taught by the members of the Utah IAT, with about a haf hour for each lecture. This handbook has been
used widdy by the Univerdty of Utah Center for Natural and Technologica hazards in a course entitled
Natural Hazards for Urban Dwellers, a course designed to acquaint future home-buyers with natural
hazards that could affect them; some 200 university students have taken this course. The state hazard
mitigation officersin FEMA Region attempted to obtain a grant to create such a document in each state,
but were not able to do this. Still, it is a noteworthy document.

In 1991 and 1992, the Utah IAT created the Places with Hazards education program for junior
high and high school earth science programs. The objective was to educate future home buyers about
natura hazards where they might chose to live or work. Each lecture was prepared by an IAT member
specidizing in a particular hazard. The program was developed in coordination with the State Office
Education, and once the text and accompanyingf 35mm dide sets were devel oped, in-service ingruction
began for a pilot program. Following this effort, however, the Science Advisor for the State Office of
Educationfdt that it would be difficult, if not impossble, to find the time to insart thisinto school curricula,
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and the program could not be implemented directly. Still, the Utah Geologica Survey (Sandra Eldredge)
modified the texts and published them as UGS publications for earth science teachers. This publication is
avalable dill after goproximately Sx years. Thus, theinitiative is ill being implemented.

In 1992, the State Hazard Mitigation Officer, Fred May, obtained a FEMA Hazard Mitigation
Assistance Grant to assst Morgan County with the development of a county flood hazard mitigationplan.
The design and coordination requirements for the planning, including the hazard and vulnerability
asessment, were largely handled by the mitigationofficer, and the fidd work indeveloping aflood history
and development of recommendations were largely done by a Universty of Utah, Center for Naturd and
Technologicd Hazards sudent intern, Nancy Barr, who later was hired by Utah CEM. Other student
interns were dso involved. The Plan was presented to Morgan County in July, 1992, for ther
implementation.

INn 1993, agrant was obtained by the State Hazard Mitigation Officer to assist the city of Riverdae,
Weber County, Utah, with the development of a flood mitigetion plan. This was largely a technical
assstance effort invalving the State Hazard Mitigation Officer, and student intern from the University of
Utah, Center for Natural and Technological Hazards, and severa members of the city of Riverdae seff.
The Plan was completed and presented to the city for their implementation. In preparing the Plan it was
discovered that the city’s City Hal had seemingly been recently constructed within the city’s mapped
floodway, which would condtitute a violation of the city’s floodplain management ordinance. This was
addressed adminigratively withFEM A/NFI P and resolved to the city’ sbenefit. Thecity accepted the Plan
with an invitation from the Utah AT to request implementation assstance, as needed. Through this Plan,
the city became very aware of the flood thresat and risk facing the community, as well as the condition of
exiging mitigation, and the needs for additiona mitigation.

In 1994, a grant was obtained by the State Hazard Mitigation Officer from FEMA to develop a
city hazard mitigation plan for Wendover, Toode County, Utah, which had experienced recent flooding.
Severa AT membersassisted with Plandevelopment, as did a University of Utah Hazards Center student
intern; four state agencies and two federa agencies were involved with the community. The Plan was
completed and submitted to Wendover for their implementation. A follow-up was made ayear later by the
same Plan developers, with an attempt to encourage Tooele County to include Wendover within the
county’ sflood control responsibilities, but the county would not accept this recommendation. Local plans
are to be implemented by local governments, hazard mitigetion is generdly a local government
responghility. Thel AT respondsto requests statewide for assi stance fromloca governments and becomes
quite occupied with many issues. Wendover was presented with the planfor their implementation with an
invitation to request further assstance from the IAT, as needed.

IN 1995, The State Hazard Mitigation Officer prepared a Hazard and Risk Assessment Handbook
for the UtahIAT. This handbook identifies how hazard and risk terminology isused by professona hazard
workers and the methods they use. This information has been of value because terminology is used in a
variety of ways. The IAT has become long-term professonds in field hazard mitigation activities. The
handbook has been used in IAT training.
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In 1992 to present, the State Hazard Mitigation Officer worked with the University of Utah,
Department of Geography, to create the Univeraity of Utah Center for Natural and Technologica Hazards
(C™M. Thiswas created as acoop program between Cnth, Utah CEM, and FEMA. FEMA allowed C™
to offer FEMA Traning Certificates to students completing a particular curriculum. Certificates are dill
offered in Disaster Reduction Planning, Hazards Reduction Planning, Earthquake Hazards Reduction
Planning, and Disaster Information Management and Forecasting (DIMF). The DIMF program meetsthe
criteriaof the Globa Disaster Information Management (GDIM) program as defined in abooklet by Al
Gore, Vice President of the United States, Office. DIMF is a new certificate program at C™, involving
|aboratories where students learn to use dectronic data bases to manage disaster information and do
forecagting. The C™" program has graduated more than 70 students, and approximately twenty are
presently involved inthe full program. Studentsinthe program must complete atwo-credit-hour internship,
generdly through Fred May at Utah CEM. This is the main element of the C™"/CEM/FEMA coop
program. Over the years, sudent interns have developed a myriad of timdy projects for IAT or State
Hazard Mitigation Program use. For example, one student, following the Provo Microburst Emergency
prepared the first statewide wind-vel ocity-record tables (many citiesin Utah). Another intern prepared a
booklet ingructing the IAT how to rapidly congtruct GIS mapsin the field, using ArcView Il onalaptop.

In 1996, the State Hazard Mitigation Officer (aso titled the Utah Interagency Technica Team
Coordinator) was tasked with creating an IAT to address reentry consderations following a chemical
weapons accident at Deseret Chemica (Tooele Army Depot South Ared). The new IAT consisted of a
variety of State and local government officds, especidly gaff from the Department of Environmenta
Qudity, Divison Solid and Hazardous Waste. The objective was to cregte reentry criteriafor the Tooele
County Commission(for decision-making purposes about reentry) and for CEM, DEQ/SHW, and others.
The IAT created sets of tables with checklists and reentry consderations for al kinds of contamination
surfaces. The tableswere accepted by the county , DEQ, and CEM and serve as part of the reentry plan.

IN 1998, the State Hazard Mitigation Officer, Fred May, wasinvited by FEMA (Mike Armstrong,
FEMA, Deputy Director for Mitigation) to come to Mt. Weather, Virginia to assist with testing and
developing State traning materids for the new National Emergency Management Information System
(NEMIS). The SHMO created aset of about 30 process charts that was printed at FEMA Headquarters
and digtributed for review. These process charts graphicaly display how a State Hazard Mitigation Officer
electronicaly processhazard mitigationgrant applications following a Presidentia Disaster Declaration, as
part of the Hazard Mitigation Grant Program (HMGP). Fred May wastheninvitedto attend the NEMIS
Train-the-Trainer Flot Courseat FEMA’ s Emergency Management Indtitute, to learnto assist withtraining
State counterpartsin NEMIS. The document produced is touted by FEMA as vauable in State training
activities. Fred May was then invited back a second time for NEMIS training.

From 1995 to the present, the IAT has developed and applied severa disaster templates for
conducting local hazard and vulnerability analyses. During this period of time hazard and vulnerability
analyses have been conducted for severa counties in Utah and for a variety of hazards. These analyses
serve as the bases for mitigation plans, incorporating hazard mitigation recommendations. Planning at
present is being conducted for a State Drought and Flood Mitigation Plan; a Mendon, Cache County,
Food Mitigation Plan (first flood mitigation plan probably nationwide) to deal with flood threet from an
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aging irrigation cand uphill fromnewly devel oping subdivisons and dso the older community of Mendon.
Panning is dso being conducted for Spring City, Sanpete County, for debris flood threet to one of the
nation's two historical communities (National Historic Register): Spring City, Utah, and Colonid
Williamsburg, Virginia

From 1995 to the present, the IAT set about to create ONSI TE Reportsthat document the onsite
fidd hazard/vulnerability andyd's and mitigationplanning activities of the Utah Interagency Technical Team.
ThislAT consgts of technical representatives of ten Sate and ten federal agencies. The IAT has worked
on emergencies atewide in numerous communities that lack technica expertise to understand and dedl
with naturdl hazards that face them. The IAT is activated, at the request of the County Emergency
Management Director, when a community has a concern about a natural hazard or when they have an
emergency caused by a natural hazard. The ONSITE Reports, contained in Appendix One, serve asone
source for the recommendations contained inthis State Hazard Mitigation Plan. These reports, and other
IAT statewide experience, provide the experience through loca government interaction to identify the
needed statewide recommendations. Other recommendations inthis planare selectively-retained from the
State Hazard Mitigation Plans of 1983, 1984, 1986, and 1989. Other recommendations are retained from
the severd locad hazard mitigation plans prepared over the course of the past ten years. The ONSITE
Reports; however, contain the actua ground experience of the IAT with observations of what kinds of
mitigationwould bemost valugble. It isagainimportant to stressthat not al possible mitigationis reasonable
and judtified. Recommendations are included that relate to events up to a possible 100-year frequency.

From 1995 to the present, the Utah IAT hasactively coordinated between local governments and
the Natural Resources Conservation Serviceto provide emergency, and long-termmitigationproject funds
toloca governments. The IAT serves asthe technica advisorsto loca governmentswho lack the required
kinds of expertise (hydrology, geology, environmentd science, and biologica science). Inthis capacity, the
IAT recommends mitigation projects for the impacted community to the NRCS and that agencies
Emergency Watershed Protection Program. This coordination has resulted in over a million dollars in
mitigationfunds going to loca governments. Additiondly, the IAT advisesloca governmentson obtaining
State Community Impact Board grantsand Community Development Block Grants (Emergency Fundsand
long-term project funds).

During 1998, the Utah IAT has asssted Centerville, Davis County, Utah, with mitigetion efforts
related to Project Impact. Primarily following Centerville's announcement by FEMA as the Utah Project
Impact selectionfor FY 98, thel AT assisted Centervillewithmitigaetionmeasures to matchthe city’ schosen
needs. The | AT identified severd projects for Centerville that would meet their chosen needs, such as: 1)
the Bonneville Shoreline Trall (firebreak), 2) the watershed cdibration sudy, 3) a Parris Creek NRCS
SNOTEL Site, 4) a USGS stream gage on Deuel Creek, 5) a Deuel Creek Debris Flow Modd (FLO-
2D), and assistance with the design and requirements for a Barnard Creek Debris Basin. Besides these
gtructura (or related) measures, the IAT Coordinator, Fred May, has coordinated state, federd, locd, and
volunteer agencies in creating a compehensive education package and financia incentives package for
Project Impact in Centerville. FEMA indicatesthat the Utah IAT involvement islikdy the best in the nation
for Project Impact inFY 98. Asanexample of extraeffortsfor Centerville, the Utahl AT produced the only
community video documentary nationwidefor Project Impact application. Involvement included the Utah
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Divison of Wildlife Resources donating their video editing studio to prepare the documentary. The Utah
IAT Coordinator aso developed the nomination form used for Project Impact inFEMA RegionV1I1, and
the Project Application forms to use for ultimate Project Impact project gpplication.

During 1998, The Utah IAT Coordinator, also titled the Utah Project Impact Coordinator,
proceeded at FEMA’s direction to begin the FY'99 round of Project Impact, to select three prioritized
nominees and pass them on to FEMA for fina selection within about five weeks. The five week deadline
required the development of an application package, placing it on the internet, giving an address on the
applicationprocessto the Utah League of Cities and Towns (gpproximeately 700 people present), cresting
an dectronic application package for email transmisson, creating the first step-by-step Project Impact
community process (9-step process) known by FEMA Region VI, and to begin communicating with
interested communities. The IAT Coordinator met with the Utah IAT to review the sdlection criteria prior
to developing the application package. The package was disseminated to the Utah CEM Mitigation and
Planning Sectionand to management for review. The Utah| AT was requested to bethe primary committee
for FY' 99 community nomination, dong with the Utah CEM Mitigation and Planning Section; Utah CEM
County Liasons were aso invited to participate as thar time permits. These efforts were being done
amultaneoudy with required coordination with Centerville and their severa committees and FEMA
interactions.

During the 15 years of service, the State Hazard Mitigation officer, has provided to Utah CEM,
the IAT (dlso derived fromthe IAT) and loca government emergency managers, a weekly statewideflood
potential report (See Appendix Two; examples). These products keep State and local officials aware of
weekly flood potential during the spring snowmet runoff period, but dso during the monsoona flood
season, as heeded. Withthe advent of ectronic data bases onthe internet, the development of astatewide
flood potentia analys's has become mucheasi er and more compl ete. The ability to examine historic records
has been of great vdue to compare percents of normal snow water equivadentsfor the same day indifferent
years. For example, 1983 was Utah's mgjor flood year of record, and it is possible to compare day-by-
day from this present year to that year.

From 1996 to present, The State Hazard Mitigation Officer/IAT Coordinator, Fred May, and the
AT worked withdrought mitigetionprojectsand planning primarily in San Juanand Garfidd Counties, and
to a less detaled extent statewide. The IAT Coordinator obtained approximately $200,000 in drought
mitigationplanning grantsfor thesetwo countiesfromthe U.S. Bureau of Reclamation (BoR) thenobtained
some $90,000 indrought mitigationplanninggrantsfromthe BoR. This $90,000 was distributed asfollows:
$35,000 to San Juan County for development of a County Water Plan; $35,000 to Garfield County for
a related planning project of their choice; and $20,000 to the State IAT Coordinator to coordinate
development of county drought mitigationplans for each of the two countiesand then ultimately astatewide
plan. The BoR; however, requested that the drought mitigation plan aso indude flooding. Thus, the plan
isaspectral planaddressing too much water and too litle water. The State IAT Coordinator attended two
weeks of Drought Mitigation Planning Training, at Albuquerque, New Mexico, and at Sdt Lake City, Utah,
presenting a report on the concept of Spectra Planning withthe State Climatologi<t, Dr. Don Jensen. The
development of drought disaster templates used to gather datalinformation through a detailed interview
process inthe impacted areas has now been adopted by the Nationa Drought MitigationCenter (NDMC)
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at the University of Nebraska at Lincoln. Dr. Mike Hayes traveled to Utah to view the interview process
being used in Garfidd County. Dr. Hayes indicates that athough many drought response plans exist
nationwide, that the IAT Coordinators effortsare likely the first State Drought Hazard Mitigation Planever
developed; additionally, the Plan contains flood hazard mitigation, as well. This present Plan (this present
text) serves as the bags for this updated State Hazard Mitigation Plan, emphasizing hydrologic hazards
(flood and related events, and drought events).

During these totd of 15 years as Utah Interagency Technica Team Coordinator, the State Hazard
Mitigation officer also attended some 500 hours of
traningat FEMA’ s Emergency Management Ingtitute
(EMI) a Emmitsburg, Maryland. The Utah IAT dso
received training & EMI. Additiondly, the Utah IAT
Coordinator ingructs Utah CEM Hazard Mitigation
Courses, trainslocd officasin the new emphasis in

emergency management, hazard mitigation.
STATE HAZARD MITIGATION

PROGRAM (SHMP) ' = r ' é

State Hazard Mitigation Officer State Hazard Mitigation Officer, Dr. Fred May, maintains

R ot the State Hazard Mitigation Plan and coordinates field
(Hazad Mit getion Recomm IOﬂS) mitigation for Utah Interagency Technical Team.

This sectiondiscussesthe role of the Utah State Hazard Mitigation Officer in conducting the State
Hazard Mitigation Program. The State Hazard Mitigation Officer (SHMO) is d<so titled the Interagency
Technicd Team Coordinator and the Utah Project Impact Coordinator. The following informetion is
derived from the FEMA guiddines for conducting a State Hazard Mitigation Program. It is important to
note that the SHMO position in Utah (and dl states) is funded 100 percent by the FEMA.

NOT E: This section contains asummary of the State Hazard MitigationProgram. Thedetallsarecontained
in Appendix A10.

The State Hazard Mitigation Program is funded by the Federad Emergency Management Agency
(FEMA) on a 75-25 cogt-sharing ratio. The program requires hiring afull-time State Hazard Mitigetion
Officer, maintaining a State Hazard Mitigation Plan with its annexes, maintaining the equivalent of a State
Hazard Mitigation Team, and maintaining a State Adminigtrative Plan for the Management of the Hazard
Mitigation Grant Program.

StateHazard MitigationPlansare arequirement of recaiving Federal Disaster Ass stance, following
Presidential Disaster Declarations. Utahreceived Presidentia declarationsin1983, 1984, 1986, and 1989
and plans wereprepared folowing each event. The last Presidentia declarationwasin 1989, adecade ago
a the time of preparation of this present plan. In the meantime, severd hazard annexes were prepared,
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often resulting from an emergency event in Utah.
State Hazard Mitigation Plan:

Inaletter to Earl Morris, Director, Utah CEM, fromFEMA RegionV 111, dated February 8, 1999,
Steve L. Olsen, Mitigation Division Director, indicated that:

“Asyou are aware, planning is an important part of the mitigation process. It is, in fact, required
by 44 CFR, Section 406, Subpart M. The genera approach of 44CFR is that a state should
develop a basic mitigation plan before a disaster occurs and then update it either annudly or after
a disaster. There are different ways to accomplish the same god which is good, solid mitigation

planning.

Y ou should have received acopy of the draft 409 Flanning Checklist that FEMA HQ hasprepared
for usein developing and reviewing 409 plans. It is currently in revision before being put out for
generd use by dl the state and region staffs. There are some good ideas in the checklist, and we
hope it will be helpful in your plan development and/or revison.

After reviewing severd plans, and with the new emphass on the 409 checklist, we believe that
changes to the 409 planning process need to be made. We must make it more user friendly, less
cumbersome, less burdonsome on staff, and more informeative. The approach we are suggesting
isasfollows

1) Start witha basic statewide al-hazards mitigationplanthat isreviewed and update annudly
(preferably during non-disaster times). This would incorporate a hazard anaysis, state
mitigationgod s, and statemitigationstrategies to achieve the god's. Withthe new advances
in GIS technology, you could also put into the plan GISD maps showing risk areas,
popul ationimpacts, demographic information, and geography, etc. Thiswould bethe “big”
plan. You will probably want to coordinate with your state mitigation team members for
input on their areas of expertise. This effort will also complement the requirements for
Project Impact and provide ytour State with one umbrdla mitigation plan.

2) After a disaster declaration, there will be a 15-day report (or something similar to it)
developed by the Interagency Team. This should include the basic description of the
disaster, the causes, and recommendations developed by the Team. The state mitigation
teamwould thendevelopa*“ short” (5-10 page_“Mitigation Strategy” document describing
the drategies the state would use to mitigate that disaster. This should complement the
drategiesinthe State Mitigation Planand support the 15-day report. Through that process
the stateteam may al so devel op refinementsto the overall state strategiesfor incorporation
into the basic plan.

3) Within two years of the disaster declaration, the state would develop an After Action
Recommendations Report for use by the state and this office, describing the mitigation
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work accomplished, lessons learned, and recommendations for improvements of the
mitigation process in the state. The report does not have to be long. It will serve as an
update in conjunction with the annud approva of revisons to the Plan. My Mitigation
Specidist will be available to provide technica assstance.
By using the above steps, you will meet the 409 requirements under 44 CFR and save yoursdf
vauable g&ff time. We know that having to writea 409 planwithin 180 days after adisaster, which
is the busiest time for the HMGP process, is very difficult to do. With this approach, you don't
have to do it. The planis dready in place and approved. You just implement it, usng Strategies
identified with each even and then inform others of the results of your efforts through the After
Action Recommendations Report.

As| described earlier, thisis anew approach to the planning process. We would appreciate any
comments on this gpproach. If the timing iswrong for your current planning cycle, please fed free
to congder implementation of the processin your next cycle”

Hazard Mitigation Recommendations:

The gods contained in this sectiona so congtitute hazard mitigation recommendetions, in that they
identify tasksto be accomplished by the State of Utah toward hazard mitigation. Thus, in reviewing them,
the reader should be aware that these gods aso fdl under the recommendations section of this State
Hazard Mitigation Plan. The same holds true for the section describing the gods of Project Impact.

SUMMARY OF UTAH SHMP:

Project Impact and NEMI S have become emphases within the State Hazard Mitigation Program (SHMP)
in Utah. Project Impact does not create, SO much, a new program within the SHMP, but a direction of
focus, or an approach to conduct the SHMP in Utah.

The following task-rdated items are taken from the Federal Emergency Management Agency. FY 1999,
Cooperdtive Agreement, Guidance, and each is addressed for 1) godls, 2) strategies, and 3) objectives,
asoutlined on the CA FY 99 Workshests.

Utahretains afull-time State Hazard Mitigation Officer asafocal point for hazard mitigetionactivitiessuch
as. 1) conducting an al-hazardsrisk assessment, 2) committingto strategic goas whichwill support tangible
mitigation objectives, and 3) setting in-place processes for working with other State agencies and
communicaing to identify, develop, and adminigter mitigation projects and generdly enhance State and
locd mitigation capability.

The Mitigation Assistance Program (MAP) providesfinancid assstance to Statesto develop and mantain
a comprehensive Statewide hazard mitigetion program. It is recommended that each State designate a
qudified full-time State Hazard Mitigation Officer (SHMO) who can assume the responsbilitiesthat come
with the agency’ s leadership role and to coordinate State mitigation activities. Program activities would
include comprehens ve mitigation planning; interagency coordination; devel opment of proceduresfor grants
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adminigration and project evaluation; provison of technical assistance to loca governments; and annua
progress reviews. Recommended duties would include chairing an interagency mitigation coordination
committee (e.g., Utah Interagency Technical Team), which would lead Statewide mitigation planning and
project identification, and prioritized use of Federd and State project grant funds.

In mogt states, the State Hazard Mitigation Officer coordinates Project Impact for a variety of state-
related tasks, induding training of sate officids, informationdevelopment and dissemination, devel opment
of training packages, provide technica assstance, developing a forum of state agencies to implement
Project Impact, and to coordinate and communicate with FEMA Region.

Utah has been involved considerably with the development, teting, and training for NEM 1S (National
Emergency Management InformationSystemn) and will continue to assist FEMA inthese activities, suchthat
Utahcanbe well prepared to implement the Hazard Mitigation Grant Program (HMGP) in the event of a
major disaster.

IAT accomplishments draw a definite parald with the Nationd Mitigation Strategy, emphasizing Project
Impact and NEMIS:

1) Develop, support and conduct ongoing public information on naturd hazard mitigation.

2) Conduct risk assessment of public property for corrective actions.

3) Develop mitigation plans and identify resources to support them.

4) Developlinkagesbetweengovernment agenciesand encourage coordinationof resources for mitigation
projects.

GENERAL GOALSOF THE SHMP (Hazard Mitigation Recommendations)
A liging of goasfor FY 99 are do listed below.

The fulltime State Hazard Mitigation Officer (Utah) will develop and maintain a comprehensve hazard
mitigation program to:

1) Centrally Coordinate State Hazard Mitigation Activities. Provide one recognized source for
hazard and risk andysis, planing and implementation that is familiar to State agencies and local
governments. This sourceisthe State Hazard Mitigation Program (SHMP) whichincludesthe activities of
the State Hazard Mitigation Officer (SHMO) and the Interagency Technical Team (IAT) (=State Hazard
Mitigation Team and the Field Advisory Support Team). Project Impact will be an emphasisvehicle in
Utahto accomplishthis, and the State Hazard Mitigation Officer will serve as Project Impact Coordinator
for Utah. Hazard mitigation is a new concept to many loca governments and risk is still considerable
datewide. At the State level, there is the need to provide statewide planning and implementation from a
central source.

2) Conduct Compr ehensive M ulti-hazar d M itigation Planning: Reducethe potential for mgjor impact
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in Utah from natura hazards. Utah’'s mountainous terrain and varied climate produces many kinds of
potentialy-dangerous natural hazards and they create much risk for Utah's nearly two million people.
Comprehend ve statewideplanning hasprovensuccessful inthe reduction of risk and will continue toreduce
risk across the state from the local to the State leve. To prepare potentia Project Impact communities, or
an array of communities pursuing Project Impact objectives, The SHMO will assst local government in
multi-hazard mitigation planning, involving the Interagency Technica Team, asis possible, as a technica
assi stance resource.

3) Interagency Coordination: Have a wdl-trained Interagency Technicd Team (IAT), including the
Team' scoordinator, that can assi st withthe planning, implementation, and technica ass stance needs of the
State and its local governments, especidly as it relates to Project Impact objectives.. The need has been
apparent for several years because State agencies and loca governments know that they can cdl on this
cross-trained Team to address hazard awareness and mitigation needs. IAT members will be involved
sectively, generdly firg involving a smal advance Team and then a larger Team, if necessary. If an
obvious mgor emergency/disaster is emminent, then alarger Team component will be sent.

4) Development of Procedur esfor Grant Administrationand Proj ect Evaluation: Maintain a current
HMGP Adminigrative Plan to facilitate an effident implementation of the HM GP when needed. Continue
to be involved with the development and implementation of NEMIS, asit relates to future potential Utah
disasters. Develop traininginNEMI S by asssing FEMA with NEMI S deployment inother states, astime
permits. The need exigts because of the potential for magor disaster in Utah and the associated need of
providing rgpid and efficient implementation of the HMGP to reduce risk in the State and its local
governments.

5) Provide Interagency Technical Team Assistance to Local Governments: During times of
emergency or concern about natural hazards the Team must be capable of properly identifying risk and
mitigation needs for local governments. The need exists because local governments often do not have the
trained technicd staffs to evaluate the potential threats from a hazard nor the associated risks. Rapid
evauations can save livesand apply atechnical perceptionof threat and risk. Duringthese |AT activetions,
Project Impact concepts will be introduced to the impacted communities.

6) Provide Annual Reviews for L ocal Gover nments: Assistloca governmentsinther mitigationefforts
to maintain congstency in risk reduction in Utah. The need exists becausein the pre-disaster time frame,
the priorities for implementation can change unless the emphasis is maintained, which the Interagency
Technicad Team can do by providing reviews for loca governments.

7) Have aWdI-Trained State Hazard Mitigation Officer: The State Hazard Mitigation Officer must
be able to lead the Interagency Technical Team, as needed, to conduct an exemplary/effective
comprehensve Statewide hazard mitigation program. The need existsbecause the Interagency Technica
Team requires a knowledgesble generdigt, such asin the physical and biological sciences, to balance and
direct Team members (engineers, geologists, environmentd hedth specididts, etc.) involvement, and to
provide the Team members with methods in hazard and risk andlys's, planning, and implementation.
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EXPECTED RESULTS OF THE SHMP:

Through the implementationof this proposed statement of work for the State Hazard Mitigation Program
(SHMP), state and local entities will participate in a uniform gpproach to hazard mitigation, now known
as Project Impact, with the objective of becoming disaster ressant communities (and state). The
gpplication of NEMIS (dectronic management of disasters) within Utah will facilitate the repid/efficient
processing of hazard mitigationgrant gpplications. The orientationof the Utah I nteragency Technica Team
(IAT) will be toward developing disaster resistant communities, which takes their efforts toward a higher
god beyond technica assstance. As this program becomes embedded in Utah communities, Utah will
become more disaster resistant. It is important to note that Utah continues to benefit from its excdlent
history of hazard mitigation, being inthe bottom four states in the nationin numbers of Presidential Disaster
Declaretions.

THE UTAH INTERAGENCY TECHNICAL TEAM

The Utah Interagency Technical Team (IAT) consdts, in redlity of two teams. The fird isthe State
Hazard Mitigation Team, congding of State agency technica personnel, and the second is the Field
Advisory Support Team (FAST), conggting of technicd daff of Federd agencies and universties.
Together, these people have the expertise to understand most hazards and to effectively advise loca
governments during times of concern about natural hazards and during emergencies. In redity, the name
by which such a team ismost commonly know nationwide would by the Interagency Hazard Mitigation
Team (IHMT).

NOTE: To view the IAT rosters and information on team members please see Appendix A13.

The Utah Interagency Technicd Team was created formaly in February 1988, when then
Commissioner of Public Safety, John T. Nielsen, sent letters to several State agenciesrequesting that they
provide one or more team members to represent their agencies on thisteam. The letter read:

“The State Division of Comprehensve Emergency Management (CEM) is required by both Federal
and State law and/or agreementsto use “interagency teams’ to coordinate emergency management
withinthe State, indudinghazard mitigation This|etter requeststhat you select two team membersfrom
ytour agency for the State Hazard Mitigation Team, a multi-agency team organized to provide
managers with perspectives on Utah hazard mitigation and to develop and help implement the State
Hazard Mitigation Plan. This Team is separate from the State Agency Response Team aso used by
CEM duringemergencies. The Teamdoes not create policy. The State Hazard MitigationPlancontains
an ongoing and changesble array of recommendations designed to reduce the threat from Utah'[s
hazards. Team members must be technicdly-qualified and have authority to represent their agency in
developing the Plan.

“Responghilitiesand rationde for the team areexplained on the next few pages. The Hazard Mitigation
Team congsts of agencies that do planning enginesring, engineering design, or work on hazards to
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mitigate them. Advisory Agencies for the Team provide provide input to the Team for either hazards
identification or potential impact.

“The time commitment for Teammembers will be afew hours per month, plus additiona time should
a disaster dtrike. Have your selected team members contact Fred May, State Hazard Mitigation
Officer, at 533-5271, as he will need to meet with them.”

The resulting Team consisted of, and gtill considts of, representatives of the following State agencies:

Utah Department of Agriculture

Utah Department of Transportation

Utah Divison of Environmental Response and Remediation
Utah Division of Forestry, Fire and State Lands

Utah Division of Parks and Recregtion

Utah Divison of Water Resources

Utah Divison of Water Rights

Utah Divison of Water Qudity

Utah Divison of Wildlife Resources

Utah Geologicd Survey

The Utah Fidd Advisory Support Team (FAST) was created in 1990 to provide back-up to the State
Hazard Mitigation Team. This team is part of the Utah Interagency Technica Team (IAT) and is dso
coordinated by the Utah Divisonof Comprehensive Emergency Management. FAST isateam of technical
representatives fromthe Federal government and universities that can activate quickly for brief periodsto
asss locd governments and the State in performing the following functions:

1) Assg the State Hazard Mitigation Team in hazard mitigation planning and fidld hazard and risk
assessment activities.

2) Interact with State field teams, meeting with local government offidds to advise them about hazards
that may be causing concern for the city, county, or area

3) Meet with State officials during times of concern about hazards to advise them on hazard and risk.
4) Provide ondite hazard and risk assessment during and after times of emergency or disaster.
Federal Agenciesrepresented on the Utah FAST include the following:

Naturad Resources Conservation Service - Emergency Watershed Protection Program

Natural Resources Conservation Service - Utah Snow Survey Office

Natura resources Conservation Service - Resource Conservation and Development Program

U.S. Geologica Survey - Utah River Gage Program
U.S. Army Corps of Engineers - Utah Planning Office
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Nationa Wesather Service- SAt Lake City Office, induding the Colorado Basin River Forecast Center
Utah Avaanche Forecast Center

U.S. Bureau of Reclamation - Provo Area Office

U.S. Forest Service

Universitiesinvolved with the Utah |AT:

Universty of Utah:
Depatment of Civil Engineering
Department of Geography

Weber State University:
Department of Geology

Inredlity, the Federal government and area universities often have as great an interest in Utah hazards
and emergenciesas does State government. Members of FAST represent programs that normaly do deal
with Utah hazards. Thus, it works well, and is naturd, for the overdl Utah IAT to be comprised of both
State and Federa team members. On team activations, both components are equally-represented.

5) Interact with Federal Interagency Hazard Mitigation Teams (Nationd) in fidd activities during times
of Presidentid Disaster Declarations.
Acceptance of Utah IAT by Federal Emer gency M anagement Agency:

On dune 12, 1997, Sherryl Hahl, Chief, Hazard Mitigation Branch, FEMA, Region V1|, wrote the
following to the Utah State Hazard Mitigation Officer.

“| thought | would take this opportunity to let you know that the technica assistance your IAT has
provided not only is a priority of the Hazard Mitigation Program but is a basic management tool for
mitigationactivities. What is moreimportant isthe mitigationdirection of emergency management given
the new funding sourcesto back that up. Findly, | looked at the Nationa Mitigation Strategy again and
| believe thet the IAT accomplishments can draw a definite pardld from the following covered in the
Nationd Mitigation Strategy.

1) Deveop, support and conduct ongoing public information on naturd hazard mitigation.

2) Conduct risk assessment of public property for corrective actions.

3) Develop mitigation plans and identify resources to support them.

4) Develop linkages between government agencies and encourage coordination of resources for
mitigation projects.
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The bottom lire is that your team has been in the forefront with the training, technical assistance,
planning, and on-site assessment. We can only pushforward withthe mitigationagendaso thet in time
thelocd officids, non-profit and volunteer groups and the private sector understand and do their part
in reducing disaster losses.”

On October 6, 1998, the upper management of FEMA Region V11 wrote the following | etter to Earl
Morris, Director, Utah Divisonof Comprehendve Emergency Management regarding the successes of the
Utah IAT, following the IAT sfirst decade of service.

“It has come to our attention that the Utah Interagency Technicad Team (IAT) is completing its firgt
decade (1988 - 1998) insarving the residents of Utah in the areas of hazard and vulnerability andyss
and hazard mitigation. Please convey our congratulations to the participating IAT agencies.

We compliment the Utah I AT for exemplary accomplishmentsinthe areas of interagency coordination
to protect the residents of Utah. Aswe have said to the Utah AT over the years, Utah sets a national
standard in pre-disaster and emergency interagency coordination and loca government interaction in
the many areas of hazard mitigation. It is for this purpose that the Federa Emergency Management
Agency (FEMA) asked Dr. Fred May to cometo Idaho in 1997, during their Presidential Disaster
Declaration, to organize such ateam. The results were successful; as documented inthe letters sent to
your office by both FEMA and the State of 1daho. The UtahIAT hasassisted local governmentswith
rapid technica assstance over the years, resulting in the many ONSITE reports(including mitigetion
planning), which from our nationa perspective is something that few other states have mastered. The
extengve involvement of the Utah IAT in Project Impact has been most impressive, again setting a
nationa standard.

The interagency coordinationled by Dr. May through the Utah Divisonof Comprehensive Emergency
Management, Department of Public Safety, demonstratesthe needed governmentd partnership toassst
with the success of the Utah IAT. This has proven to be an ided relationship statewide.

FEMA supportsand encouragesyouinyour effortsas youapproach your second decade in providing

to your State what we deemto be highly successful actions in pre-disaster hazard mitigation, primarily
to loca governments through interagency team coordination.”
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UTAH NATURAL HAZARDS

Utah has not proven to be significantly disaster-prone since the early to late-1980s, when Utah
experienced four Presdentid Disaster Declarations. In dl, Utah ranksin the bottom four groupis of sate
interms of numbersof Presdentiad Disaster Declarations (Texas, Cdifornia, and Floridaare the top three).
Stll, ance the 1980s, Utah has experienced numerous local emergencies, largdy due to flood, or flood
related hazards (debris flows). In 1998, northern Utah experienced a sequence of landdide events with
some damage to homes. Wildfire is an ongoing active hazard, cogting the State millions of dollarsper year
inresponse activities. The St. George Earthquakein1992 caught the State’ satention. It caused alanddide
in Springdae, Washington County, which destroyed three homes, partidly blocked SR9 and threatened
the Virgin River. Still, through al of Utah's disaster and emergency events of the 1980s and 90s, no lives
were lost from flood events, none fromearthquake events, and two lives from wildfire events. There were
nuMmerous near-misses, interms of liveslost, and wemust count oursel vesfortunatethat stuations happened
asthey did, and where they did.

This present State Hazard Mitigation Planis based largely on the events experienced inthe years since
1989, whenwe had our last Presidentid Disaster Declaration. Muchmitigationoccurred in, and following,
the years of the Presdential Disaster Declarations. The 1990s, therefore, represent a new plateau in
disaster resistance relaive to the typicaly-experienced hazards. Utah has not yet been tested with larger
frequency events, and eveninthe 1980s, Utahis not thought to have experienced 100-year eventsfor any
natural hazards. There is vulnerability to all mgor natura hazards in Utah, and certainly the 100-year
events, when they do occur are anticipated to likely cause loss of life and property.

This Plan is largdy a plan deding with flood and flood-related hazards, dthough a set of
recommendations areincluded deding withgeologic hazards. Thesewere provided by the UtahGeologica
Survey and extracted sdlectively fromthe 1983 Governor’ s Conference on Geologic Hazards, whichwere
included in the Utah 1983 Hazard Mitigation Plan.

Drought hazard is dso included in this present hazard mitigation plan. In 1996, severa Utah counties
wereincluded in anationa drought emergency with the main impacts occurring in San Juan and Garfidd
Counties. The U.S. Bureau of Reclamation coordinated a drought response and planning program under
Public Law 102-250, Reclamation State Emergency Drought Relief Act of 1991. As the Utah Divisonof
Comprehensve Emergency Management (CEM) became involved with San Juan and Garfidd Counties
during the 1996 drought period, the State Hazard Mitigation Officer/Interagency Technicd Team
Coordinator, processed applications for funding for both projects and planning under PL 102-250. Asa
result, $94,000 in planning funds and approximately $300,000 in project funds were received by the
impacted areas. This present planisbeang prepared under fundsfromboth FEMA and the BoR, dong with
detailed plans for San Juan and Garfield Counties (prepared separately from this State plan). The State
Pan is based largdy on the planning experience for San Juan and Garfied counties, as that experience
appliesstatewide. Also, informationwas solicited fromeach county Utah State University Extenson Agent
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and Emergency management Director for indusoninthis plan. That information isincluded under its own
Section further ahead in this Plan.

UTAH NATURAL HAZARD ANALYSIS

County-by-county details of the flooding of 1983, 1984, and 1986 are contained in those respective
State Hazard Mitigation Plans, which serve as appendicesto this Plan. Pleaserefer to those documentsfor
the details on flood and other experienced hazards. Those documents portray what nature did in those
counties under wet climatic cycles and are a reasonable presentationof vulnerabilities and impacts. Since
that time, however, much mitigation has occurred and our sense of vulnerability at the present time results
from the experiences of the past decade. The flood experiences of the past decade have been related
largdy to flashfloods and debris flows generated by monsoond thunderstorms which, thus far have struck
manly rurd areas. These events are difficult to understand in terms of frequency, due to the lack of
monitoring gtationsin rura aress. It is assumed that these events are often greater than 100-year events,
and such events aredifficult to planfor and to mitigate againgt. Still, these events do generate much interest
in mitigation and work is accomplished. Fortunately, there is considerable coverage now in Utah with
Doppler Radar, whichgivessome capability withissuing westher advisories, givinglocal governmentssome
opportunity for emergency mitigation and response. In al, under these circumstances, it is difficult to
conduct a statewide natural hazard andysis for flash flood and debris flow, other than to note the
widespread potentiad and vulnerability.

The greatest sources of historica knowledge about flash flood and debris flow, or other related kinds
of events, are: 1) the ONSITE Reports of the Utah Interagency Technical team. The ONSITE report for
1997 and 1998 are contained in Appendix Al, and 2) the city and county hazard and risk analyses
developed by the Utahlnteragency Technicd Team (IAT) found in Appendix A14. Not dl county analyses
are completed, but several are and these give us some indght into Utah's vulnerdhilities. In addition, the
lack of eventsin some counties over the past decade a so gives us some indght into Utah' sSituationrdative
to vulnerabilities This is not to say that events cannot happen statewide, but only provides a measure of
what typically happens over adecade. All of Utah'srivers and streams will eventualy experience a 100-
year event. In many cases we know the geographic extent of such flooding, and in some cases we know
the details of the eevations of the anticipated 100-year floodsand the numbersof structuresto be involved.

NOTE: The county hazard and risk anadlyses are summarized below, beginning with those conducted in
northern Utah.

The U.S. Geologica Survey maintains tables of flood discharges for the typicd flood frequencies for
severd of Utah'srivers and streams. In fact, USGS data are often the definitive data accepted by FEMA
and the Nationd Flood Insurance Program, (NFIP) because these figuresare updated annudly as ongoing
USGS river gage data accumulates. The Nationa Westher Servicemaintainsdataon dischargesat bankfull
and flood flowfor many of Utahriversand streams. The Natural Resources Conservation Service (NRCS)
has conducted floodplain studies for slected communitiesand areas, as does the U.S. Army Corps of
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Engineers. Indl, thereisavery ussful body of data that enables us to understand the magnitude of flooding
in many aress of the sate, whenit does occur, and in other case thereis a'so abody of data that enables
usto understand what is at risk for events, up to the 100-year flood event.

The State Water Plan, for the various man Utah drainages provides us withwater supply and use data,
but provideslitle data or information on flood risk in those drainages. Typicdly, plan contentsaddressing
flood and drought threat and risk may comprise four paragraphs with only generd statements. Still, these
plans provide much vauable information on water supply and usein these drainages. plans complement
county water plans (not al counties have water plans) and provide more information on flood risk.

NORTHERN UTAH HAZARD AND RISK ANALYSIS

Flood: The high mountains of the Wasatch Mountains and related Basn and Range and the Uinta
Mountains provide abundant snow. The snowmelt window typicaly extends from March into June, and
as the snow becomes more dense and melts at increasing rates, flood potentia escaates. In most cases,
even threatening scenarios of snowmdt relent and reasonable runoffs result. It is not common for runoff to
produce overbank flooding, where damage to homes and businesses reault, as generaly northern Utahns
discover that the spring flood potentid subsides. Still, there isapoint at whichthe Stuation could escalate
and this is monitored closely using the array of SNOTEL sites, USGS river gages (data collection
platforms), NWS river gages (LARCs), NWS westher reports and flood advisories, and State
Climatologist Utah Climate Update Reports.

Rich County: Debris flows have not beena problem, and the only location of threat isin the remote
Monte Cristo area. The rivers that present potentia flood concerns are the Bear River, Little Creek,
and Woodruff Creek. The Bear River flowsabout two miles west of Woodruff and Randolph. Atrisk
are mainly afew ranch houses. Few cropsare raised, only meadow hay. There Sis no cultivated land
at dl. In 1983, the Bear River flowed up to the ranch houses, but none were damaged sgnificantly.
Woodruff Creek flows through Woodruff, but first passes throuigh Woodruff Reservoir, where there
isflood storage. This creek has not flooded causng Sgnificant damage. Little Creek flows around the
outsde of Randolph and flows through agriculturd land. Thereisno red threat asthere are no tilled
crops. There gppearsto be minima threat to both resdentid and commercia property on any of the
streams. Thereisaso minimal threet to utilities and other pipdines. Thereare dams withinand outside
of the county that could affect the county if the dams were to fal. Theseare Woodruff Narrows, Birch
Creek, and Little Creek reservoirs. Woodruff Narrows would affect the city of Woodruff, then flow
into the Bear River. Thisflood would likely miss the city of Randolph.

Cache County: Locations vulnerable to debris flowsinclude: L ogan Canyon, BlacksmithFork, Birch
Creek/Smithfield Canyon, and generdly dl of the steep canyons. High flowsonrivers are experienced
onthe LoganRiver, Blacksmith Fork, and Birch Creek. Bank doughing canbe a problemonthe Bear,
Litle Bear, and the Lower Blacksmith Fork Rivers. In these areas, trees and debris can fal into the
river and congtrict flows. Constricted flowsoccur at the county bridge inNibley and on the Little Bear
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on Mindon Road and in Clarkston by the cemetery. There are few areas where resdentid property
isthreatened by highflows. Thereisdso little threat to commercid property, except for the Logan Golf
Course. Mogt of the flood threet from the four main drainagesisto agricultura land, but thisis mainly
non-cultivated pasture land. Conduits have plugged on Mindon Road and there are four crossings on
the Little Bear where plugging can occur. High Creek above Richmond aso has culverts that can plug.

Irrigation cands are dso aflood threat in Cache County. The Mindon Cand isthe worst, being high
on the Sde of the hills tothe west of Mindon. There isincreasing development downhill of that candl.
Mindon has beenflooded by this cana on severd occasons, usualy whenicejams block the flow and
when the ground is frozen causing increased surface runoff when snow melts.

Roadway failures occur mainly in Mindon and Amaga on Amaga Road by the new bridge. This can
aso occur on the Clarkston State highway. There is also the possibility of having railroad tracks
inundated at W lsville a the junction of SR 101 and higghway 89-91. Most of the bridges that have
experienced damage from previous flooding have been replaced.

There appears to be little threat in the county of losing sewer lines passing benegth rivers, except for
River Heights and Providence, where lines pass under the Logan River. Mindongtill has septic tanks.

Sedimentationcanbe aproblem in the middle of Cache Vdley. Water ishdd back by Cutler Damand
sediment concentratesthere. The effectsarein the Bear, Little Bear, and the others; dl the rivers meet
there near Cutler Dam. Cutler isthe main dam in the county.

There are dso three main dams up Logan Canyon caled First, Second, and Third Dams. The State
Damonthe LoganRiver occurs at the mouth of Logan Canyonat the city limitsof Logan. Downstream
effects of those dams would al bein Cache County. Porcupine Damis onthe east sde of the far south
end of thevdley. It is privatey-owned and is an irrigation dam. Newton Dam is in the center of the
valey at the north end near the town of Newton. This is dso an irrigation dam, with some recrestion
use. Thereis one dam on the Blacksmith Fork; only the dam called the Second Damexigtstoday and
thisis used for flood control.

Box Elder County: Thereislittle problem in Box Elder County with debris flows. Brigham Canyon
isthe only one that generdly could have some problem. From Perry to Willard Canyontherecould dso
be some potential. No mitigation isin place for any of these canyons.

The main flood channels in the county are the Bear River, Malad River, Box Elder Creek out of
Brigham Canyon, and smadll tributaries dl adong the Wasatch Front. Bank soughing problems occur
manly dong the Bear River, but thereislittle threat to residential areasand the bridgesare highenough
to passthe trees. Box Elder Creek isaso aproblembecause of bridge clearance. Thereare many low
clearance bridgesin Brigham City. In Brigham City, Box Elder Creek passes under abridge at nearly
every north-south street crossing. There may be about 15 of the low-clearance bridges. With channel
flows condtricted, water can threaten homes upstream of these bridges. Thisis the greatest residentia
threat. Therearefew commercia property areas at risk fromsuch blochages. One problemarea could
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be the NUCOR Sted planand one or two other amdl sites, suchas Parsons Construction, but Parsons
has enough equipment to take care of themselves.

The Bear and Maad Rivers present more agriculturd threat than does Box Elder Creek. Box Elder
Creek enters the Bear River close to town, perhaps having one mile from the city limits to the
confluence.

The Bear River could flood four city parks. Box Elder Creek has two parks that could flood.

Thereisapotentid for roadway failures from flood. In a highwater stuation in Brigham Canyon, SR
89-91 isthreatened. If Cutler Dam were to fail thenSR 30 and Interstate 15 and SR 13 areat risk and
severa county roads would aso be threatened. The main branch of the Union Pecific Railroad and the
Maad Vdley spur of the UP could be threatened due to high water on the Bear River or Box Elder
Creek, or any of the tributaries south of Brigham City.

Thereislittle danger of losing power polesin aflood, except aong the northeast shores of the Great
St Lakewhere power poleswerelostin 1987, whenthe lake got close to andevationof 4,212' md.

In the scouring of channd beds, there is a potentid of losing up to three culinary water lines that pass
under, or cross, the Bear and Malad Rivers. Three sewage lagoons, one at Perry, one at Corinne, and
one at Bear River, are closeto the Great SAt Lake or to the Bear River. Corinneg' s problemis caused
by the Bear River, if it gets out of its banks. Bear River City’ sisnear the Maad River, but it isfurther
away. Brigham City’s sewer treatment plant could be threstened by Box Elder Creek. Tremonton's
sewage treatment plant is threatened by the Mdad River.

Naturd gaslines run dong the base of the Wasatch Front from the Ogden area. The Facer Muddide
in 1983 threatened thisline. A spur line was placed around, crossing the mouth of Box Elder Canyon,
then it goes across the mountain range to the northand crosses the Bear River where it goesto serve
Tremonton. The Chevron Petroleum Products pipdine crosses the Bear River. The Bear is a dow
moving river, evenin high water, and it does not erode like amountain stream. It has many meanders.

InBox Elder County, thereareperhaps50 bridges crossing riversand canals. Bridge failure, or erosion
problems, are dways aflood concern. The county has never logt a bridge from flooding, but it could
happen. There have never been any lives ot nor injuries due to flooding, or damaging a bridge.

There are afew low water crossings in the county; theseare mainly on rurd roads. Thereis one near
Lucdnwithaconcretedip. Thereislitletreffic inthisarea. There is no history of people being stranded
invehicles.

Sedimentation does not seem to be a problem in the county. The Bear and Maad Rivers move so
dowly that they carry litle sediment. The flash flood streams are the larger problem coming off the
Wasatch Front, such asin the Willard area. Cutler Dam and Reservoir helps to control sediment on
the Bear River.

38



There are two damsthat could create a problem: 1) Cutler Dam and 2) the Brigham City Reservoir
at Mantua. There are afew irrigationreservoirsout west, but thesewould produce agriculture-related
damages. UtahPower and Light owns Cutler Dam (Cutler Hydrodectric Project). They have prepared
an Emergency Action Plan, whichis onfile withthe coounty. This includes anexcdlent portrayal of the
inundatiOon zone. If it wereto fall, it would flood the periphery of Corinne. It would take 33 hours for
the flood waters to reach Corinne, a milepost 31. The dam is 20 miles upstream, not counting the
meander distances.

Weber County: There are concerns about debris flow/muddidesfrom the mouth of Weber Canyon
to Riverdde. Muddides can affect the railroad, some utilities lines, and storm drainage lines. Some
development is threatened on the uphill sde of the problem areas. The areais ungtable for about one
mile and there have been severa landdides. Landdiding has damaged severa homes historicdly aong
this one mile stretchinthe Weber Detasediments. A landdide in Uinta derailed atrain. The hillsdeon
the northin Uintais dissected into the old Weber Deltaof L ake Bonneville, produced whenthe Weber
River flowed into Lake Bonneville more than 10,000 years ago. This dissection hasexposed sorings,
causng a higtory of landdides. It is unlikdy that the landdides would reach to the Weber River,
blocking it.

The 1991 North Ogden Debris Flow caused muchl AT work. This debris flow whichemanated largely
fromarocky watershed above North Ogden following a thunderstorm with a frequency estimated by
the National Weather Service as being in excess of 100 years, and by the State Engineer’ s Office as
“going off the charts’, destroyed one home, severely damaged two others, and placed water and mud
into as many as 400 other homes. Thiswasamagor event and it caused the Utah IAT to addressthe
unanswered question of debris flow impact forces and the ability to construct homes to resist those
forces. Funding was obtained ($20,000) fromthe Utah Disaster Rdief Board (DRB) and fromFEMA
to commission adoctora dissertation with the University of Utah, Department of Civil Engineering, to
determine what these impact forces are. For the first time welearned that these forces could possibly
be mitigated againgt on the middle to lower portion of dluvid fans, especidly if houses were oriented
a an angle to the anticipated forces. The doctord dissertation, completed in 1997, by Xhilong Deng
(study directed by Dr. Evert Lawton; Soil and Rock Mechanics), servesas anexcdlent foundationto
address structura engineeringfor homesondluvidfans. A follow-up dissertationisrequired, enhancing
the modd. Dr. Deng, asaresult of hisfunding, worked at Utah CEM as an enginesring internfor about
one year, as he conducted his research. He aso addressed several Wasatch Front debris flows, such
as the Rudd Canyon event of Davis County (1983) (see Appendix C10).

From the mouth of Weber Canyon westward, there are bridge crossings that have a high potentid of
damage resullting fromerosionto the bridge footings. There are homes in the areawhichcanbe at risk
because of erosionand subsequence flooding. Mountain fuel gaslinescrossthe river at about 2000 E.
next to Uinta town; at the end of Buena Vigta Drive. Farther west, there are sewer line crossings in
Riverdale and again in Ogden. Homes in Riverdale are o & risk from eroson and flooding. SR 84
in Ogden received flood damage in both 1983 and 1984 and it is 4ill vulnerable through Uinta and
Riverdale. InOgden, thereisflood potentid &t the Weber County Landfill and the Fort Buena Ventura
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State Park. Downstream farther, there are railroad properties and hazardous materials management
Stes.

From the confluence of the Weber and Ogden Rivers, on out to the Great Sdlt Lake, thereis erosion
of agriculturd lands and potentid flooding of homesin the Warren area. There are tree snags on the
bridges associated withhigh vel ocities. Thereis the erosion of the banks and berms that alowsflooding
of adjacent properties in the Warren area. Moslly here, there is the potential for agricultural losses.
Thereis possible damage to agriculturd pump sites (irrigation pumps).

Bank doughing can be aproblemon Wolf Creek above Ogden Valey. There were some temporary
changes of the channd in the lower reaches. Headcutting through oxbows changed the channdl. The
sediment doughed into the river. There are reports fromthe Weber Basin Water Conservancy Didrict
that the channel is not as deep asit oncewas. Treesfdlinginto the South Fork of the OgdenRiver, the
Ogden River, and the Weber River were a problem during 1997. The county removed tree jams on
both the Ogdenand Weber Rivers. A potentia problem are for tree jamsis on the South Fork River,
just above Pineview Reservoir because the channd splits into two channds. The water shadlows and
trees become stuck in the shallower water.

Sewer and water lines both cross and run pardle to the river. Thereisthe potentid for eroson into
these utilities. Sewer and water lines pass through Riverdae dong the Weber River. Ogden City has
linesthat crossthe river a the Old Colissum area. There are sewer lines crossing at 1900 West. The
county has encased these linesin concrete and protected againgt headcutting, or the county has gone
with overhead and pumped lines.

Problem areas for bridge undermining are at the mouth of Weber Canyon and Interstate 84. Repairs
and mitigation measures taken were inddling pilings downstream to prevent headcutting. Other
locations downstream require continua maintenanceto remove snags under bridges. The bridges seem
to be high enough. The center support catches debris. No lives have been logt, nor have there been
injuries due to bridge problemsin floods.

There have been some road inundations from flooding. These resulted in afailure of the road surfece.
At one location, the county did have the potentia of isolating businesses on1990 West and about 1300
Southnear SR89. Roads wereinundated out west in the Warren area. One road was closed because
it washed out. The road was cut with a backhoe to relieve flooding. The water was going over it. The
flooding damaged the road surface (asphalt and base). This did not isolate anyone and posed no threat

to people.

There are petroleum pipelines crossing the Weber River near 1700 Southand 1200 West. These cross
beneaththe river. Therewas no problemwith them in 1983, nor 1986. The county never heard of any
problems with them.

Davis County: The rdationship betweendamaged watersheds (suchas fromwildfire) and debris flow
iswell-knownin Davis County. The Natural Resources Conservation Service (Bob Rasdly, Geologist)

40



conducted astudy of many Wasatch Front Canyons to estimate the amount of sheet erosionthgeat could
result from burned watersheds with thunderstorm activity. It was proposed that the Davis County
Commissonbe approached by severd interested parties(fireworkers, the Utah Interagency Technica
Team, Davis County Public Works, etc) to restrict fireworks on the watershed within one mile of any
development. The county would be asked to pass an ordinance and work withthe U.S. Forest Service
to develop and enforcethis. The USFS already has arequirement that fire permits be obtained for any
campfires during high-hazard fire days. This could be enhanced to requireit for any campfires a any
time, so that watersheds will be protected from wildfire. A reason for this is that there are ill five
canyons with no protection (debris basins) from debris flows (see below). At the least, the complete
redriction on fireworks and campfires should apply to these five canyons. This kind of mitigation has
zero cost involved, but has greet potentia for lessening the threat fromdebris flows. Regarding the five
canyons noted, there is no guarantee that al debris basins will work as intended - there are many
unknowns. The dluvid fans with “entire fan” mitigationshould also be considered potentid dangerous
locations because of the potentia for debris flowsthat may exceed the capacities of the debris basins.

The Idaho experience with the Lower Banks Debris Fow illudrates the ramifications of burn areas
followed by debris flows. FEMA implemented “imminent threet” to rel ocated people fromthe dluvid
fan, because of the increased threat from the damaged watershed. “Imminent Threat” ladts for five
years, fromthe time of FEM A implementation, according tothe FEMA definition. Thesearelong-term
consequences to burn areas followed by debris flows.

Environmenta groups have opposed reseeding of burn areas, indicating that they want a natura
approach. The problem with thisis that naturd reseeding introduces types of weeds that are not best
for soil protection. Thereisaneed for anInteragency Technica Team (IAT) presentationonthisissue,
made to loca government and environmenta groups.

Fipeline companies damage watersheds in placing pipeinesinthe ground. Interaction should be made
with these companies to determine what steps they will take to reestablish the vegetation to minimize
erosons problems. An example was the placement of the Kern River Pipeline, which Davis County
Public Works and Flood Control feds left potential erosion problems. Another pipdine is entering the
south end of the county, from Kimbal Junction to North SAt Lake - this may enter Davis County.
There should be coordinated county/IAT contact made with this pipeline company.

Corporate Hazard Mitigation Funding | ssue: Therearepotentidly dangerouslocationsinthe state,
especidly on unprotected dluvid fans. Thereis rarely funding for hazard mitigation to protect these
locations. Colorado created therr Natural Hazards Foundation obtaining funding from corporations.
Thar incentive is public reations and there are tax incentives. Davis County isinterested in pursuing
this approach for Centerville Canyon's dluvid fan and needed bedris basin. The county-area fire
workers, and the IAT will work toward locating funding for projects, such as the Centerville Canyon
debris basin. Centerville was sdected as Utah's first Project Impact community, and as such, has
received much pre-disaster hazard mitigation funds for both Barnard Creek and Centerville Canyon.
Thus, progress is being made.
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Activating SNOTEL Sitesto Report Precipitation Rates: The NRCS Snow Survey Office can
activate SNOTEL gtes to tranamit precipitation figures each 15-minutes, as needed when there is
concern about flood potentid. Davis County indicated that this would be anexcdlent serviceand that
there would be times when this could be required. During such times, when flash flooding or debris
flows could be required. During such times, when flash flooding or debris flows could result,
NRCSSnow Survey should monitor rainfall at the SNOTEL Stes.

Debris Flows: Debris flows resulting from ground saturation and runoff are an ongoing problem in Davis
County. The county sharesthe flood potentia of the Weber River, as the midde of that river formsthe
boundary with adjacent Weber County. Thus, the reader can review the flood potentia described above
for Weber County. Otherwise, Davis County is characterized by mountain streams that rather quickly
transect the vdley to the Great Sdt Lake. The many dluvid fans a the mouths of the canyons are largely
developed and vulnerable to debris flowsand flash floods. Some have entire fan mitigation, in the form of
debris and detention basins. There are 15 main canyons, ten of which have structural mitigation in place.

Protected Canyons.

Mill Creek - 2 debris basins

Barton Creek - debrisbasin

Stone Creek - debris basin

Parish Creek - debrisbasin

Ricks Creek - debrisbasin

Steed Creek - debris basin

Farmington Creek - debrisbasin

Shepherd Creek - debrisbasin

Baer Canyon - debrisbasin

South Fork of Holmes Creek - debris basin\

Unprotected Canyons:

Deud Creek

Barnard Creek

Davis Creek

Snow Canyon

North, South, and Middle Forks of Kays Creeks

Bank doughing hazards are not amgor concern in Davis County. There are not many houses that would
fdl into creeks frombank doughing. Thereal threat frombank doughing is from sedimentation downstream.
There are afew houses dong the channels that have a direct threat to bank doughing. Trees and debris
fdling into channds can pose a Significant threet, as agenera condition, along the Davis County Wasatch
Front. This can cause channd flow condtrictions and water leaving the channdl. The streams in Davis
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County dl begin in canyons and pass across dluvid fans, then across the eastern sde of the vdley and
passing into the Great SdAt Lake. Water that |eaves the channels on dluvia fans may not get back into the
channd and flood homes. With river flooding, the water will eventudly get back into the channdls. All
dluvid fans arefairly-well developed. The North Fork of Kays Creek isnot presently well-devel oped, but
soonwill be. Occasondly, commercid property isonly located lower onthe dluvid fans, but generdly not.
During the last flood in Bountiful, the trees, etc. that had fdlen in, plugged the grates on Stone Creek and
flooded the mortuary. The flooding of agriculturd lands is more on the lower ends of the channels, being
more of adeltaproblem. Thereare not many agriculturd areas high onthe fans. Therewere orchard areas,
but these arelargdly gone now. Channel change has not been amgor problem from any type of flooding.
The channds have remained where they were before. There are no ox-bows in Davis County.

Conduits being plugged by channel debris is an ongoing problem. There are afew thousand culvertsinthe
county. The debris in the flows can dways plug aculvert. Culverts are designed to cover the 100pyear
event witha substantia safety factor (now construction). Any culvert can be plugged withdebris, however.
On an average main stream there may be as many as 15-20 culverts between the canyon mouth and the
delta There are afew high road fillsin the county, such as on Mill Creek in Bountiful; Davis Boulevard;
Kays Creek at Gordon Avenue, and the South Fork of Holmes Creek and Fairfidd Road. These are the
main high road fill Stes that could be breached and cause a problem during flood events, if the conduits
were plugged by debris.

Highflowsand increased velocity can affect recreational featuresin Davis County. Lagoon, on Farmington
Creek, isthe main concern. Layton Commons Park in Layton is on Kays Creek; thereisacity library and
City Hall that could be at risk. The Ricks Creek Park in Centerville on Ricks Creek could be of concern.
There is a park on Steed Creek, but it is a muiti-use flood control structure. The Jemmy P. Stewart
Elementary School grounds is dso aflood control/detention basin.

Overbank flooding threstens many businesses in many areas of the county. Thereisno large economic
effect. The flood impact areais usudly rather limited. Hood insurance is dso available to anyone wishing
to purchase it. The fallure of the foundations of businesses and homesisanisolated problem. Thereis one
home on North Canyon and one or two in Centerville and one on Steed Creek that could be of concern.
There are three or four in East Layton on Kays Creek. The onein Centerville was built about 1980. The
creek goes by its foundation near 4™ West. The deck goes over the creek.

There appear to be only a few serious concerns with the potential for undermining roads. There is one
locationonthe North Fork of Holmes Creek in Layton. The entire Centerville area has potentia for roads
being undermined. The 500 West road off Ramo in West Bountiful is of concern. Railroad inundation isa
potentia problem on Barton Creek in West Bountiful, where it crosses the Union Pecific rallroad grade.
Thismay bethe only location of specia concern. This area floods whenever thereisamgor stormonthat
channd.

Utilities are dso at risk from flooding. There have been examples of debris flows damaging power

subgtations, such as on Stone Creek in 1983. Other than debris flows, lightning is a concern. Most new
subdivisons are putting in underground utilities and this may enhance flood damage and problems during
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future floods, causing power outages. Electrocutions from flood damage to power lines has not occurred
in the county. The natura gas supply system appears to be quite safe from flooding. The telephone
company protectsitsconnectorswel. There has been backup of sewersinto homes. These problems are
not recent. Sediment washed into sanitary sewer systems has occurred, plugging the homes. Then homes
above the plug get water into thelr basements.

The scouring of channd beds is an isolated problem. It does cause the additiond problem of sediment
plugging downstream channds. The Weber Basin Aqueduct line was exposed and brokenwhen the Rudd
Creek Debris Flow happened in 1983. Thiswasan 8' diameter water line. The debris flow scoured it out.
This affected the water supply to Bountiful. The southern end of the county pullsits water from the water
treatment plant at 400 North and Davis Boulevard, which is fed by the aqueduct. The Weber Basin
aqueduct is at risk at al canyon mouths in Davis County. For example, & Farmington Canyon, the
agueduct passesjust east of the Farmington Pond Park. There are many didtribution lines, but these are
generdly consdered to be at lowrisk. There are severd locations where sewer lines cross channdls. If we
get erosion at those locations then we have the risk of loang them. All new crossings were required to be
protected against erosion. Farmington Creek, just west of the Union Pecific Ralroad isof concern. At the
NorthFork of Holmes Creek, inthe East Layton area, the sewer line runs along-sde of the creek. Water
quality has not yet been impaired. There are only a few places where Davis County isusng streams or
springs for water supply. One is Mill Creek in Bountiful. This would require a debris flow to damageit.
Thereisaamdl treetment plant aong-sidethe channel. This could affect water quality. In 1983, the Rudd
Creek Debris Flow damaged the spring collection system for Farmington, and this put them on the
contaminated water supply list. Fruit Heights uses a spring for awater source. If asewer line broke during
a flood, there coould be contamination, but thisis not considered to be a serious posshility, nor threst.
Even if contamination did occur, there is not much environmental damage anticipated. Streams flush
themselves out quickly in flash floods/ The problems with wetlandsis not well understood. Each channd
has wetlands, especidly in the lower reaches, near the ddltas.

Natura gasline ruptureisamgor concern in debris flows. There are no particular places of conern. We
not only have the gas lines, but aso the petroleum product lines. The Kern River pipdine crosses Mill
Creek and misses Barton Creek. It aso crosses North Canyon and the Jordan River. The Rudd Canyon
debris flow damaged the gaslines, threatening the nearby homes. Some linesinto the area were shut down
until repaired. There have never been fires or explosons from debris flow or flood damage to pipelines,
but the potentid isthere. Thereisalimited threat of e ectrocution from flooded basements. In 1983-84,
there was a person killed in SAt Lake from eectrocution from alive wire.

Concern about bridge failure is rdatively minor. Davis Boulevard and Barton Creek has limited risk. The
bridges in Farmington Canyonare of some concern. OnKays Creek inWest Layton, the Denver and Rio
Grande Railroad has a bridge that could be of concern. Most of these bridges were built before the
concerns about 100-year floods became an issue.

InDavis County there are severd irrigation dams and reservoirs, suchas Hobbs, Adams, and Farmington

Pond. There is another one in Layton on Church Street and Fairfield Road. In Kaysville, there is one on
the South Fork of Holmes Creek at Hodd' s Hollow. There areirrigation reservoirs at the North Fork of
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Holmes Creek, east of SR89, and one at the mouth of Baer’ s Canyon, and one on each side of Farmington
Canyon, a the mouth; and one in Centerville, and one on Davis Boulevard just southof Mill Creek. There
isone on Davis Creek, at the mouth of the canyon, that is threatened by debrisflowsand overbank flooding
of the stream. Some of these ponds, were they to breach, would threaten developed areas. Still, it is
unlikely that the ponds would breach and there is no history of this having occurred.

M or gan County: Thereislittle problemin Morgan County fromground saturationand debris flows. One
or two minor muddlides occurred when afarmer’ s water linebroke. Landdides are a problem. Volcanic
materia in Mountain Green is ungtable; some problems occur when building there They hit shde at about
8 - 9 feet; ds0 volcanic ash which is expandable and collapsable soil; adds to potentia for drainage
problems. The devel opers add drains to drain the soil. There are geotechnicd reports that define how to
mitigate as lots are sold; unless the reports indicate that the ground is too unstable. The county estimates
75-100 homes, induding those in Highland Cove. Ancther subdivision is planned for this year, maybe
adding another 20 homes.

Regarding bank doughing. Generdly, the banks dong the Weber River in Morgan County do not
experience sgnificant problemwithbank doughing. Thisislikey the result of acons derable amount of river
bank vegetationaong the Weber River inMorgan County. East Canyon Creek isthe worst. Thereissome
bank doughing on Strawberry Creek, in Mountain Green, where some building is going on. The creek
comes down from Mt. Ogden.Trees and debris can fall into channels, producing log jams on both East
Canyon Creek and the Weber River; some jams were removed. This is characterized as a moderate
problem. Channel flow condtrictions have not been a significant problem, but it could be. There are many
trees by the creek and river.

Lost Creek has bridges that plug with debris, induding the bridge at the cement plant. Some water has
gotten out of chamndl, as a result. The county had 25 pumps removing the water in 1983. There is a
perched channd on Gordon Creek. Theriver bottomis higher thanthe surrounding ground. This may cause
surface scouring, but the problem is mainly a surface flooding problem.

The Weber River channel bed inthe main part of theriver valey is primarily an area of deposition, rather
thanerosion. Duringthe 1983 high-river flows, there was some erosionand one sewer line was excavated.
Inthe narrow canyons, the river channd is too rocky, containing large boulders, to generdly be vulnerable
to much erosion.

Two culinary water linescrossthe Weber River at Morgan. The erosiondid not reach these linesin 1983.
One line crosses on the west side of the State Street Bridge. Another line crosses under the river by the
upper railroad underpass, and the line crosses near that underpass.

The city'ssewer line crossesthe river a about one mile northwest of the State Street Bridge. During spring
flooding in 1983 the erosionremoved the gravel/eroded the river bottom and got to the sewer line and took
it out. Thelineisnow encased inconcrete, o this should not happen again. Scouring went down about 30
inches. thishaslowered theriver level, and the leved is ill low today. There is a three-foot encasement of

45



cement, or 18 inches on asde. Another sewer line crosses the Weber by Bill Colvell's House about 1/2
milewest of the State Street Bridge. That one is encased in concrete a so. It was not excavated during the
1983 flooding.

For the county there is no sewer; except there must be some sewer lines crossing Gordon Creek in the
Highlandsarea. They must be 10" below the creek bottom. This should keep them safe fromriver bottom
scouring. Thisis acommunity sewer system. One crosses Dry Creek on Trappers Loop Road.

Mountain Fuel (now Questar) has some natura gas lines crossing. They may al be suspended on the
bridges. The lines are suspended on the Morgan City's east bridge, but may also be on the west bridge,
aswdl. An8" high pressurelinegoesover TrappersLoop. Thisisburied. Thereare no apparent problems,
unless someone uses heavy equipment to excavate in a creek or river bottom. All in the county are
buried.There are no buried lines crossng the river.The telephone linesare dl above water, crossing a the
bridges or are in the air.The Pioneer and Amoco Pipelines cross the Weber River once about 1/8 mile
above the Fairgrounds. Theselines were not excavated during the 1983 floods. These lines dso cross by
Croyden (more than one crossing of Weber River and Lost Creek). Lines cross at Peterson too. Questar
and Pioneer Fildines are close together. They are likely encased in concrete, a least to hold them down.

The Como Bridge caused concernin 1983, but it survived. In aflood larger thanthe 1983 floods, if debris
were to block the flow under the bridge, there could be problems. There was more water in the river in
1984 thanin1983. One concern might be the age of the bridges. They are getting older. Possibly they may
need some maintenance, or redecking in the future. They did hold up well in 1983 and 1984. There was
not muchworry about losing themduring those flood years. During the floodsof 1952 thewater came close
to overtopping and maybe losing the bridge. In1952, therewasa D8 Cat tied to the Como Bridge to hold
it in place. The 1952 flood was greater than a 100-year flood, reaching 7,400 cfs, the 100-year flood is
about 6,400 cfs. The state does a survey of the bridgeseachtwo years. No bridges have falled; there have
been some standard repairs. In 1952, the Stoddard Bridge was lost.

In 1997, the county was close to experiencing overbank flooding on the Weber River. East Canyon
(Hardsgrabble snowmelt came down dow) and Lost Creek remained withinitsbanks. Deep Creek went
over its banks in January when it warmed for afew days. In a 50 or 100-year flood, then there would be
considerable overbank flooding. The ldand Road area on East Canyon Creek hasan estimated 30 homes
a risk. Thereisadso alow area in the Richfield area where we are just building some 13 lots and issuing
permitsnow. Withinafew years, Morgan may have 13 homesinfloodprone homesthere. There areafew
homes at the bottom of the Highlands. At the Highlands there is a commercia horse facility. On
Cottonwood Creek thereisadhrimping business. They are not shown asbeing in afloodplain. Thereisan
areaa Mountain Green, between -84 and the old highway that will get an interchange; it has commercid
zoning; maybe a bank.

The Morgan High, Junior High, and Elementary Schools appears to be within the floodplain. Cemeteries
aredl on high ground. Thereis an ancient Indian Cemetery next to Como Springsin alow lying area.

The flooding of agricultura land is a main concern because there is so much farm land. This is not belt
flooding, but morein pockets. Cropsare mainly dfdfaand grains (feed crops) and there is pasture. Loss
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of Top Soil Due to Erosion has not been much of a problem in the past.
There are no known stored hazardous materias, except for pesticides and fertilizers.

Road Inundation may occur only in the event of a large flood; Croyden Road could be lost (could go
around back way). Floodplain maps show the 100-year floodplain remaining below the road. FHooding
a Richfidd Lane (in county outsde of Morgan, 3 miles to south of Morgan) could cover the bridge. The
Fairgrounds area and Como Springs would be inundated.

Sewer line damaged is not a concern as the mgjority of the county iswith septic sysems. The low lying
areas described above (resdentid flooding) often have septic systems; flooding of these would create loss
of the systems. Of the newer homes, there are maybe 25 vulnerable to flooding; could be 50 total of older
and newer homes - county-wide. Low-lying areas in Peterson could add another 20 or 30 homes. Indl,
county-wide there could be 70 homes with septic systems.

Salt Lake County: Thereisnot acurrent flood hazard andysis for Sat Lake County. Sdt Lake City is
the current Utah Project Impact community and analyses are being worked on and will be added to this
State Hazard Mitigation Plan when completed. There is much information on Salt Lake County flood
vulnerability contained in the 1983, 1984, and 1986 Utah Hazard Mitigation Plans, however, much
mitigation has been developed since the 1980s.

Summit County: Thereisnot a current Summit County flood hazard and risk analyss. A wildfire hazard
mitigationplanwas prepared for the county by the State Hazard Mitigation Officer in1994. Thiseffort dso
included the piloting of the Urwin and Wufi Children’s Adventure with Wildfire, where the program was
introduced at the Jeremy Ranch Elementary School and at the Kamas Elementary School. A monsoona
flood in the summer of 1998 caused the activation of the Utah CEM Response Team, but not the
I nteragency Technica Teamand no mitigationplanning was conducted. The latest informationof flood risk
for the county is contained in the 1983 and 1984 Utah Hazard Mitigation Plans.

Wasatch County: Thereisnot acurrent Wasatch County flood hazard and risk andyss. There are Utah
Interagency Technicd Team ONSI TE Reportsfor Wasatch County addressing flood and landdide events
(see Appendix Al for details). The Urwin and Wufi Children’s Adventure with Wildfire Program was
piloted in Wasatch County in 1994 in Codville. Wasatch County has expressed an interest in Project
Impact. The Utah Interagency Technica Team (IAT) has worked with Wasatch County in 1999 dueto
extensgve landdide complexesidentified by the Utah Geologica Survey in the Timber Lakes areaand aso
insevera mountain communitiesonthe west side of Heber Valey. Inone suchareaof Timber Lakes, more
than 200 homes are in a Landdide Study Area of the UGS. Thus, the UGS has completed, and is ill
conducting, Landdide Hazard and Risk Analyses for Timber Lakesand other communities. Thesereports
can be obtained from the UGS but are not included in this present Utah Hazard Mitigation Plan which is
focuang for the moment on flood and drought hazards, but including other hazards as they may relate to
flooding. Thereisone streaminWasatch County that doesthreatento block a stream and that ison Snake
Creek on the west side of Heber Valey. The Utah IAT has addressed thisdide, asisthe UGS, but the
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threat of stream blockage does not appear to be substantid yet. This landdide complex is an ancient one
with periodic isolated movements. In 1990, amgjor wildfire occurred inthe Wasatch Mountain State Park
area and amitigation plan, and the first State Wildfire Hazard Mitigation Plan was prepared ( for detalls,
see Appendix C9 and A5, respectively). Following this wildfire, precautions were taken in Midway for
flash flooding and the NRCS Emergency Watershed Protection Program (EWP) was implemented with
emergency flash flood mitigation measures. A Master’ s Thesis was undertaken by the University of Utah,
Department of Geography on the Vegetation Recovery and Dynamics Following the Wasatch Mountain
Fire (1990), Midway, Utah, (1992). This document isidentified in this Plan as Appendix C3. Thisthess
resulted from |AT work on the wildfire.

Duchesne County: Over the past decade, the Utah Interagency Technica Team (IAT) has responded
on one occasion to flood potentia in Duchesne County. In June of 1995, the city of Duchesne was
threatened by snowmelt flooding on the Duchesne River. The flood scenario involved an above average
snowpack with a condensaing showmdt window. The Duchesne River had been out of its banks with no
serious flooding, but the river was flowing at about bankful and the Upper Stillwater Reservoir was
anticipateto fill and saill, increasing the flows down Rock Creek into the Duchesne River withthe potentia
forflooding. The Duchesne River drainage had about 1,214 percent of norma snowwater and 145 percent
of normd precipitation. To exacerbate the problem, it was discovered by the IAT that the Duchesne River
had, before 1900, flowed through the middle of Duchesne, but had been channdized around asharp bend
and then dong the north sde of the city. The old channd 4ill existed in the topography, which was
separated from the new channd, at the sharp bend, by just ardatively narrow berm. If that bermwereto
breach, the floodflows could again pass through a city now developed in the path of the flows. At the
request of the AT, the County declared anemergency, and the IAT requested that the Natural Resources
Conservation Service (NRCS) implement its Emergency Watershed Program (EWP), whichit did. Within
about threedays, NRCS had approved more than $100,000 to riprap the bend in the river and to armor
another gtretch of the river near new homes in Duchesne.

The Utah IAT reported on Monday, June 18, 1995, tha “ The snowmdt from the high Uintas, above
10,000, isjust beginning. Thereis much land area at and above this eevation. At present, the snowmelt
rate at these higher devations is between O - 1.0 inches per day, a low amount, and flooding is just
beginning. FHooding is expected fromthe snowmet, but mainly not until next week. M oderate temperatures
this week will keep the mdlt rate low. There needsto be warming with south winds to accelerate the rate.
The snowmet window is greatly decreasing with this dow melt. The present flooding isa preview of what
isto come. The runoff at that point (in one week) will be high and of long duration. Normally, we would
have seen these peak flows one month ago.

The Utah IAT then reported on June 13, 1995, that “ The Uinta Mountains started their snowmelt today.
Thee are between 20-30 inches of water in the snow between the elevation of 10,000 and 13,500'... At
these upper devations, the percentagesare far above average withtwo sites having snow water equivaent
percentagesin the 1,700 to 1,900 percent range.

Although Duchesne County and its main cities/towns do participate in the NFIP, ill there is not much
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known about the flood potentia here. There seem to be few examples of flooding that materidizes off the
south side of the Uintas. From year to year, the various rivers/streams seem to handle the flood flows off
the Uintas remarkably wel, with few concerns. Stll, in 1983, Duchesne County was included in the
Presidentia Disagter Declaration, but not in 1984. The State Hazard Mitigation Planfor 1983 makes brief
mention of thet flooding, gating that “Duchesne County suffered flooding damage smilar to neighboring
Uintah County. Flood watersand debris from the Y ellowstone River, Strawberry River, Duchesne River,
and Red Creek flooded over ther banks damaging roadways and the river embankments. The debris level
was high dong the river causing blockages in the culverts and at bridges, and multiplying the flooding
problemsaongtheriversand creeks. The manrecovery activitiesinthis areainvolved embanknent, bridge,
and culvert retoration as well as some preventive dredging.”

These descriptions give afew of the main views that we have obtained on Duchesne County flood threst.

Uintah County: The Utah Interagency Technicd team (IAT) has responded on two occasions to flood
threat in Uintah County, especidly to Vernd and Ashley Creek. The first response was in June 1995,
smultaneous with the Duchesne County flood response described above. Still, the mitigationalong Ashley
Creek (levees and set-backs) prevented most mgor damage, other than minor bridge and road damage
and some excavation of concrete-encased sewer lines. These levees were formed from river gravels that
had choked the channel falowing floods. The gravel was pushed from the stream bed againgt the bank to
keep the channd clear and to fortify the bank. This measure did hdp on the short-term by mantaining
capacity, but the gravel banks easly eroded-transferring the problem downstream. In 1995, the potentid
exiged for greater snowmdt flooding, but the weather “cooperated” and brought the snowpack down
gracefully. Thesecond IAT responsewasonMay 19, 1997, whenthe Dry Fork Erosiond Chasms caused
natural damming of Dry Fork which sent surges down Dry Fork into Ashley Creek, flushing st into farm
fields and irrigation diversons and canas. Once the reports of red muddy water in Ashley Creek were
known, the IAT flew into the areato determine the source and cause. The erosiona chasms were quickly-
spotted and reported from the aircraft as a mgor and hazardous feature. The feature continues to be
poorly-understood and athreet to Vernd. Fortunately, it hasnot activated to any mgjor degree. Asaresult
of this flooding Stuation, the Natural Resources Conservation Service got involved and took an approach
to provide more durable revetments. After conducting fidd surveys of the identified reaches, it was
determined that repairs would bascdly fdl into the categories of debris removd, bank stabilization, and
channd dredging. Debris remova consisted of removing large treesthat had fdlen into the creek. In many
locations, log jams had backed up the water which in turn traveled over the flood plain removing topsoil
and cutting side channdls. Considering the degree of damage caused by the logjams, debris remova was
a ggnificant preventative measure looking ahead to the next year’s spring runoff. Consdering the vast
amount of sediment |oad whichentered Dry Fork and Ashley Creek from the upstream erosional chasms,
it is doubtful that channel excavation will provide anything more than a temporary fix because a large
volume of sediment remains inthe channd upstream of the excavated Sites. Rootwadswereusedto gabilize
the eroded banks in lieu of riprap because rock ndive to the area was mainly sandstone, which was
unacceptable as ariprap materia. A few yearsago, barbswere congtructed of limestone which appeared
hard during ingdlation but quickly deteriorated. The rootwad revetment was a combination of logs and
trees pinned together in a criss-cross fashion. The root ends, oriented upstream, acted as deflectors and
dowed the water flowing againgt them. The rootwads were overlaid withgabion mattresses, rock backfill,

49



and soil. Livewillow dumpswere also placed betweenthe rootwads to create amore natura appearance.

The Utah IAT ONSITE Report stated the following about the Dry Fork Erosional Chasms on May 19,
1997:

“Uintah County reported that Ashley Creek was flowing with a deep reddish color on Monday
morning, May, 19, 1997. Utah CEM organized aflight to identify the source of the coloration. Fred
May, IAT Coordinator, and Jeff Bench, Uintah County Liaison, flew with Mike Royce, UHP
Aerobureay, inafixed-wing aircraft to locate the source. The source wasidentified as amassve debris
flood that scoured into amountain side above Dry Fork in Uintah County. The feature measured about
one-haf milelong, 300-400 feet wide, and about 200 feet deep. An estimated 1 to 2 million cubic
yards of sediment eroded, forming amassive dluvid fanat the bottom of the canyoninDry Fork. Fred
May shot aeria video of the scoured canyon, the resulting dluvid fan, and the debris-laden flood zone
down Dry Fork and into Ashley Creek and through Vernd. Thiswasreported back to Utah CEM and
to the Utah Geological Survey from the aircraft at gpproximately 1:00 p.m. The group then landed in
Verna to meet with the Uintah County Emergency Management Director, Dale Peterson. Dale
Peterson requested IAT assstance in evauating the hazard, conducting aninitid risk assessment, and
meaking mitigation recommendations. Dde Peterson had returned fromaground vist to the areaabove
the chasms.”

Based on mitigation efforts of the NRCS, it is thought that Ashley Creek may be rdatively disaster-
resstant. Sll, the unknown isthe potentia for the Dry Fork Erosional Chasmsto activatewithconsiderable
more erosion and to choke Dry For again with the potential for large surges of debris-laden water
downstream.

Uintah County Flood Hazard Risk Analyss:

The following hazard and risk andysswas conducted in Uintah County by the Utah |AT after the Dry Fork
event. Thewording in the text is taken from the interview process and is afirst draft.

As areault of ground saturation, debris flow triggering mechanisms within the county indude: 1) spring
water "blow-outs" caused by charged ground water during periods of high snowmet and thunderstorm
activity, 2) dumps/landdides, 3) damaged watersheds (e.g, burn areas) with thunderstorm or showmdt
runoff accompanied by sheet erosion.

The Dry Fork features (Erosiona Chasms) were not due to ground saturation problems. When the surface
layer above the chaams was gone due to scouring fromthe flood caused by the breach of the M osby Canal
(acand that provides irrigation water off the southflank of the UintaMountains above Vernd). The winter
of 1997 wasaheavy snow year and ground saturation may have contributed to the erosion. A combination
of componentsresulted inthe event. Seepage in the walls of the chasms likely contributed. Inthe Dry Fork
areaonly dirt roads are threatened. There is actualy not muchat risk, except downstream. Ashley Creek
Gorge is of hard rock. There are numerous ancient landdides in the Dry Fork area. Farther west, the
White Rocks area had a debris flow associated with awildfire burn in the 1980s. In late 1960s, asmall
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earthquaketriggered adidein Dry Fork. A landdide above the “Lower Sink” hasthe toe cut and ascarp
has been produced. Thiswill require observation.

Dry Fork has had high-flow problems eachfew years (1993 and 95); maybe a ten-year flood. The peak
was due to a thunderstorm event. The channe now is agraded so much that it cannot handle much of an
event. The channd experienced one main surge event on Monday morning or by noon. From McConkie
Bridge downstream, the “Cats’ re-established the channd. The county does not know how much the
channd has changed. The upper part of the river filled in 6-deep, then ran out through the trees.

A large problem now isthe lower mile of Ashley Creek whereit is plugged off to below Massey Bridge.
This area runs through meadows into Stuart Lake. Here, homes and bridges are at risk because there is
no place for the water to go. The flow moveslarge boulders. The main hazard are rocks moving back and
forth in the flow.

The slting of irrigation canas caused their complete fallure

The increase of velocity caused the entrainment of much more sediment along Dry Fork. This was a
problem because when the flow dowed with a lower gradient, it dropped much sediment, filling in the
channd, diversons, and irrigation cands.

High veocities are a problem on the Green River for recreation. This undermines boat ramps; a child was
sucked out of float tube. All bridges are in danger from high and fast flows. BrushCreek is susceptible to
high and fast flows when the valve on Red Fleet Reservoir is opened.

Bank doughing isa problem on Brush Creek and dl dong the south flank of the Uintas. Thereisdso a
problem in the Book Cliffs but not many people live there. Evacuation Creek produced fatdities when it
reached about 300-400 cfs; a car washed away, below White River. Also on Dry Fork there are bank
doughing problems, but not as bad as on Ashley Creek. Pretty armored. Ashley and Brush ck are more
of problems.

Treesand debrisfdl into the channel isa county-wide onthe south s ope. There are now hundreds of trees
in Dry Fork producing debris jams that work together with the rock bars.r. Most trees and boulders did
not make it downstream. There are dso more cotton wood trees down this year, than before.

Channd flow is congtricted by Raspberry Patch; very congtricted. High channd movesback and forthand
is reestablishing within the flood plain. More water is out of bank this year than any other year, but il
remains within the floodplain, but out of the channdl.

The Dry Fork Chasams flood(s) threatened some homes near the mouthof the Canyon near the confluence
with Ashley Creek and downstream. A helicopter survey identified gpproximately 80 homes on flat
floodplain areas that ssemingly could be reached by high surges. These would be a minor risk. Another
30-50, indudingcondominiums, could be at higher risk. Nonewere, infact, reached during thisflood. One
home at 1500 North and 2500 West had water out of banks and across a road.
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Commercid property at risk includesthe Coca Cola Plant and the Hedlth Club on 1200 Northand Ashley
Creek inNorthVernd. Thereisaso acamp ground at risk. Dinoland Golf Courseon Ashley Creek isaso
at risk.

Thereisnot muchthreet to agricultura land toward the mouth of the canyon. The biggest risk islogngthe
diversondam so that irrigationwater cannot enter the cands. Thereare two other larger diversons. These
are the Highline and Thornberg diversons. Irrigation is for mainly dfafaand hay. On the Lower Ashley
Creek thereis aso some corn and grains. Bennion Pond, near the mouth of the canyon on Dry Fork lost
fences and was threatened by scouring.

The Ashley Creek flowsinto the Green River. Here, the Green River provides irrigation water to afdfa,
corn, smdl grains, and grass pastures.

No industria aress are threatened by flooding by Ashley Creek, nor Dry Fork.
The plugging of culverts onDry Fork at McConkie Ranch Road (1500 South) are removed each spring.
The flood threat on Ashley Creek includes about nine bridges. These are located on Ashley Creek at:

1) McConkie Bridge (County Bridge)

2) 1500 W (County Bridge)

3) 2500 W (County Bridge)

4) 500W (County Bridge)

5) Verna Ave State (County Bridge)

6) 500 E (County Bridge)

7) 5th nat 1600 E by old city dump. (County Bridge)

8) Sadler Bridge (County Bridge). Now broken and undermined on one end.
9) Below sewer lagoons (culvert)

Generdly these bridges survive floods with minar, if any, problems.
No railroad are at risk.

Power poles overturning are rarely a problem. In 1995 only one pole had a problem. Otherwise no
problems.

Power outages from flooding are no redl concern.

Water lines pass under some channels or canals. The Feeder Cana to Steinaker Reservoir goes
underneath. The 1500 West Siphongoes under Ashley Gorge; the water linescross Ashley Creek severa
times or adjacent to stream. Merkley Park did rip rap to protect water lines.

Sewer line damages are a posshbility from flooding. The Verna Avenue bridge has a sewer line encased
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in concrete. Thereisamain sewer line a every Ashley Creek bridge crossing; suchasat 1500 West and
2500 West.

Rupture gas mains are not too likely. The lines ate hooked to the bottom of bridges at 1500 West, 2500
West, 500 West, Hwy 191, 500 East, and 1500 East. Thereisa high-pressure gas tranamisson line (10"
Mid-American Pipeline) at Jensen. A Chevron products line fromEvanston crosses by Brush Creek. Gas
lines cross in many locations.

The isolation of people, or traffic disruptions, caused by flood damage to bridges is a possibility. A man
location would be the McConkie Bridge on Ashley Creek. This could aso cut off emergency servicesto
the 50+ residentsliving onthe east sde of Ashley Creek. The Bonanza and Ouray Bridge acrossthe Green
River could cut off al access to the southernpart of county, and aso cut off dl accessto oil and gaswells
and to the Bonanza Power Plant..

Daggett County: Daggett County was included in the 1983 Presdentid Disaster Declaration, but since
that time the Utah Interagency Technicad Team has not been cdled to assist with any kind of emergency
there. The 1983 State Hazard Mitigation Plan indicates that Daggett County was “the least severely-
damaged of dl counties. Daggett County sustained damage from flooding aong Birch, Red, Grouse, and
Pat Creeks. Embankments, culverts, and roads were damaged. A 272-foot, one-lane bridge over the
Green River was destroyed. Replacement of this bridge is being funded from severa Federal and State
funds due to the low annud budget of Daggett County. The rdaively minor damagesarein part explained
by the remoteness of the area and the county’s sparse population. Recovery. Recovery activities were
judifiably limited. In 1998, Long Park Dam and Reservoir came under the concern of the Natural
Resources Conservation Service (NRCS). Sink holes formed beneath the dam in limestone bedrock.
These dso involved the dam creating a dam failure hazard. An $8 million mitigation package is being
developed under the auspices of Senator Robert Bennett. This should more than adequately protect this
gructure from failing. The reservoir has been empty for morethan 1.5 years, and will remain drained until
repaired. Prior to the floods of 1983, flash floods occurred on Sheep Creek thet killed campers. To this
day, the U.S. Forest Service, who overseas this area of the county, evacuates campgrounds on Chicken
Creek as thunderstorms approach. The main threat to the county actudly seems to be wildfire due to
abundant beetle-kill in the forests. Still, the State is not involved in much wildfire response to the area.

Utah County: A detailed hazard and risk andysis has not been worked up for Utah County. The Utah
Interagency Technical Team (IAT) hasonly responded to flood threats of rdaively amdl potential impact.
In 1997 and 98, the Utah IAT responded to requests for assistance for the Schurtz Lake Landdide in
Spanish Fork Canyon on the south side of SR 9-50. The landdide, about 1/5 the size of the Thistle
Landdide, about two miles farther upstream, hed some potentia for blocking the SpanishFork River, just
above the confluence with Diamond Fork. Anevauationby engineering geologists and engineers from the
Utah Geologicd Survey, U.S. Bureau of Reclamation, and Utah Vdley State College, suggested however,
that the dide could most likely not block the river because of the broad nature of the floodplain; the river
could easly go around the landdide. A survey of debris and detention basins by the State Hazard
Mitigation Officer, and County Officids, and the U.S. Army Corps of Engineers showed that the county’s
canyons were generdly wel-mitigated and that flood threat since the 1980s had been greetly mitigated.
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One area of vulnerability still seemed to be through American Fork and Lehi where channels come quite
close to homes and businesses. Still, there is much upstream structura control.

Tooele, Juab, and Millard Counties: The UtahInteragency Technica Team (IAT) hashad no requests
to provide assistance to Tooele, Juab, and Millard Counties, likely due to somewhat lessflood threat than
isfound in counties to the east of them. Tooele County has experienced deep snowpacksin the past few
years with the threat of flooding that fortunatdy did not materidize. It is possible for flooding to strike
Tooele, but there is not much history of this. As with most of Utah, Tooele County was included in the
Presdentiad Disaster Declarations of 1983 and 1984 as a result of flood damage. Hooding in the city of
Tooele are due prinarily to four stream sources: 1) Settlement Canyon, 2) Middle Canyon, 3) Unnamed
Canyon, and 4) Unnamed Canyon No. 2. These dreams originate in the Oquirrh Mountainsimmediately
southeast of Toode and they flow, in generd, in a northwesterly direction. The naturd flood hazards are
the typicd shdlow channds found ondluvid fans and dopes sufficiently steep to cause eroding velocities
tooccur. Thus, floodflowstend to overtaop the main channel banks and devel op new channels. Theseflood
hazards are more prevaent in Settlement Canyon within the city than in other drainage areas. Higtorically,
maximum floods of record have occurred during the April through June snowmedt period and have resulted
in prolonged periods of high flows varying from afew days to severa weeks. Cloudburst typs floods and
floodsresultingfromcombined genera rain sorms and mdting snow are aso common. The threemaximum
floods of record (1960-74) on Settlement Canyon at the discontinued crest-stage partial record gtation
(No. 1017290) located about 3.5 miles south of Tooele are:

1) August 11, 1968 67 cfs 5 year flood
2) June 24, 1969 155 cfs 16 year flood
3) June 1, 1973 125 cfs 11 year flood

Recent flooding in 1983 and 1984 occurred from snowmdt in Settlement Canyon and Middle Canyon
Creek. Thegreatest flooding of 1983-84 occurred in 1984 when peak flowsat Tood e weregpproximeately
123 cfsin Settlement Canyon and 200 cfsin Middle Canyon Creek at respective recurrence intervals of
6 and 26 years.

Tooele hasenlarged existing waterways on Settlement and Middle Canyon Creek, but not adequately for
the 100-year flood events. Toode has dso grown much in Sze and is more vulnerable. The Settlement
Canyon Reservoir, though effective for catching debris from debris flows, is not effective againgt the peak
flows.

Wendover, Tooele County, Utah: A loca hazard mitigation plan prepared by the State Hazard
Mitigation Officer and a student Intern (Greg Gunndl) in 1994 documented the flood history and flood
mitigationneeds of Wendover. Additiondly, a Flood Insurance Study (H'S) completed by FEMA/NFIP
in 1996 (revised) both indicate that athough flash flood potentia continues to exigt in the dity, no flood-
control structures have been built within the town of Wendover. Hoodwaters emerging from the Leppey
Hillsto the north and west of Wendover first encounter | nterstate 80 whichdoes provide some protection
before overtopping the freeway or finding their way to culvertsor underpasses that pass beneath [-80. The
city dill experiences flooding. Mapped floodplains through Wendover proper are diffuse and dfficult to
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follow. The flood threat to Wendover is from thunderstorms, rather than snow due to the overall low
devation of the area.

Sanpete County: The main hazards facing Sanpete County are flashflood, snowmdt flood, wildfire, and
severe winter weather. This countywide hazard andyssisfor flood, but provides consideable information
on Spring City, due ot its series of floods of July 1998.

The communities and rivers/streams of Sanpete County are:
Sanpete County Population: 20,000

Main Cities'towns.
Main City/County Sest:
Manti: Pop. 2,800
Manti Creek (floods on occasion)
Ephraim: Pop. 3,500
Ephraim Creek (floods on occasion)
Mt. Pleasant: Pop. about 2,100
Pine Creek/Twin Creeks (floods often)
Pleasant Creek (floods on occasion)
Fairview: Pop. 1,100
Cottonwood Creek (moderate, unless blocked by landdide)
San Aitch River (minor)
Fountain Green: Pop. 620
Log Canyon Ck/Uinta Creek/Gemmett Ck
Gunnison: Pop. 2,000
San Pitch (Moderate to Mgjor)
Spring City: Pop. 800 (900, NS)
Oak Creek and Cand Ck (floods often)
Sterling: Pop. 300
Six Mile Ck (minor)
Wales. Pop. 250
Waes Canyon Ck (minor)
Mayfield: Pop. 500
1997. Twelve Mile Creek (moderate through The Order, is part of Mayfidd),
otherwise minor. Landdides or log jams could aggravate the flood threst.
Centerfield: Pop. 850
1997. No main stream. Sevier and San Pitch River are closest; not threatening.
No serious flood threat; loca runoff could be a problem.
Moroni: Pop. 1,400.
1997. San Aitch River (just the corner of town; moderate).
Fayette: Pop. 200.
There is awash (Warm Creek, where a soring islocated; minor) (Fayette Creek runs through
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the middle of town and is generdly dry; smdl watershed; minor) that comes through Fayette
that has some flood potentid. It may not be named. The Sevier River is nearby but generdly
poses no flood threet to Fayette.

Ground saturation resulting from snowmdt or thunderstorms is considered a mgjor problem. There are
many dluvia fans. Debris flows are common and can occur a any time, epecialy from summer
thunderstorms, but adso from snowmdt runoff. In the county, debris flows and landdides are a serious
factor. Fairview and Cana Canyons are the worst, with ahistory of debris flows and landdides. In 1983
there was alanddidein Fairview Canyon that blocked the creek and destroyed the water line. The state
highway (131) isdamaged amogt-yearly by diding. Canal Canyon had two debris flowslastin1997. One
was caused by a thunderstorm and another by snowmdt runoff. The channe carries the flows through
Fairview, but not through Spring City.

Thereis county-widerisk ondluvid fans. Towns are built on dluvid fans, Spring City, Fairview, and Mt.
Peasant are dl built on dluvid fans. Neither Spring City nor Fairview have debris basins. Spring City's
method of mitigationisto divert the flow, disspating it into a series of irrigation ditches. Manti and Ephrain
both have debris/detention basins (function as both).

At Ephram, they no longer have their detention basin. They have built homes across from where their
man-made flood channel washuilt in 1983. The debsir/detention basin was a crusher pit. Thisfilled in with
sediment. The cul-de-sac isnow the center of the old basin. Thereare sattling ponds upstreamthat canhold
some water. The hydro plant isin the channd of Ephraim’s City Creek. They are placing a large water
gtorage tank in the channd for culinary water supply; it may be trested there ongte. The hydro plantisin
the county. It is moderately susceptible to floods. There may be a county Flood Insurance Rate Map
(FIRM) covering this area.

At Spring City, there are severd landdides in Canal Creek and Oak Creek that could block those creeks.
Still, they do not seem to be active, or posing a mgjor threat at the moment. It cannot be ruled out that
some of these landdides could activate and cause flood problems. There weren't many landdides until
1983, and these are till present in the canyon walls.

Cand Canyon bridge was jammed with debris and flooded around the bridge. The upper county bridge
haswashed out perhapsthreetimesinthe past tenyears. In 1983, whenthe floods occurred, the landdides
caused some high water but no mgor problems. In the July 1998 flooding there were gpparent surges
suggedting naturd dams inthe canyons, but these were not mgor. These were aso possibly caused by log
jamsin the canyons. The potentid exists for larger surges, and with each flood event, the canyons should
be flown and examined.

Recommendation: Fly the canyons during flood episodes to check for landdide problems.
In 1983, at Fairview, a naturd dam formed and blocked Cottonwood Creek. Fairview was evacuated.

Heavy equipment removed the natura dam. In Twelve Mile Canyon a boulder and debris jam blocked
Twelve Mile Creek, east of Mayfidd. No back-up flooding of property occurred, except for some
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farmland. Mayfied is built on abank and not on an dluvid fan. In pioneer times, the towns were located
on the fans, but then through experience the towns were moved to higher ground.

A day dip-surface (vein/layer) exists from Willow Creek to Milburn(dl the way, from south to north end
of Sanpete County). This surface, when lubricated, can cause massive landslides. It has now dlipped
through dl of these canyons; this happened in Manti, Mayfield, Sux Mile, and some of it inManti Canyon.

One indicationof highveocitiesin Cand Creek in the 1998 flooding was the noise, which a person could
hear for at least 1,000 feet. The water carried large boulders, up to five feet (diameter). Large trees, about
one-foot diameter washed out of the canyon and jammed behind the bridges on Canal Creek.

It appeared from July 1998 floods that both large logs and boul ders posed a serious threat to blocking the
channels both in the canyons and on the dluvid fan. A field evduation of Cand Creek Canyon showed
many trees hanging onthe edge of the scoured creek banks. This appearsto be amain source of the debris.
Treesadso dong the Cand Creek on the dluvia fan were underlined and went into the creek. Therewere
about six or seven mgjor log jams on Canal Creek and at least afew (likely two) on Oak Creek.

In 1998, water escaped fromthe channel of Canal Creek at each of the Sx or seven mgjor log jam aress.
1) the upper County Bridge, 2) bridge on 12250 North, 3) the Lower Crossng Bridge, 4) the Canal Creek
Crossing onMain Street, 5) Point Ditch Crossing on Main Street, and 6) Emergency Diversononold Hwy
89. From these areas, water flowed asasheet, or braided flow, acrossthe fanmanly to the south of town
(Spring City). The water was muddy in the early stages, described as soupy-concrete or like cake batter.
The muddy mix "stacked-up" sometimes to eight feet higher on the fan. Lower onthe fan, the flood water
was described as smply muddy water that flowed a foot or two over the road.

Recommendation: The community of Spring City usesdiversons and canas to divert flood waters away
fromtown. That isthe method of flood contral. It isrecommended that the damaged diversons be repaired
and the channdls cleaned. Beyond this, a debris/detention basin is recommended. Perhaps this could be
designed in conjunction with one of the flood diversions. If the basin were built below a flood diversion on
the main channd, the basin may only need to be hdf the sze if it were built above the diverson.

Recommendation: Placeanew SNOTEL siteinthe watershed of Cana Creek (7,500 elev.) and stream
gage on Cand Creek at the upper diverson. Do a watershed cdlibration study on this watershed, plusa
FLO 2D study for the Cana Creek dluvid fan.

During high runoff years like 1995, Ephram and Spring City manly experienced flooding of residentia
areas, with some at Mt. Pleasant. Manti aso. In 1998, there were some culverts plugged from Canad
Canyonand flooding and water came out of the banks. With the efforts of sand bagging, the flood waters
were kept away from homes. Most of the damage to yards was from mud. There was some pretty
sgnificant mud build-up in the borrow pits dong old SR 89. It gppears that from the times of early
development nearer Cand Creek, that residents moved more to high ground. There seems to be little
recollection of early flooding into Spring City. In 1998, water got into three homes from the Oak Creek
flood. None of the homes had basements (homes of Mike Workman, Marva Gusta, and VictoriaDrake),
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water came in beneath the doors and got perhaps three-feet deep.

In 1998, no businesses received flood water in Spring City. There could be some threat to commercid
gravel operations.

In the 1998 flooding, approximately 40 acres of agriculturd land were covered with mud (three different
farms), plus atree farm (unknown acres). Losses were mainly to hay and some rye. No other cropswere
involved. There were 105 tons of bailed hay destroyed. Three barns were damaged. Va Anderson of
Farm Service Agency (FSA) examined these damages and applied for $35,000 to cover disaster losses.

In Ephraim, some flooding could affect amgor dairy operations with much manure. Thereisacity ditch
above hiscords, there could be E. cdli contamination al through town. Thisisright above Snow College.
A few people have passed out frommethane gasnear the manure area. A concrete pit is created and the
manure is placed there and feed water with a mixer to keep it stirred up, then the durry is pumped into
trucks to spray on the farm fields. People who get into the pits can be overcome from breathing the gas.
If the creek above this person’s dairy failed, then contamination could result and Snow College could be
covered with manure and contaminated weater. Ephraim Irrigation Company owns the cand that is uphill
from the manure pit.

Recommendation for the Hazard Mitigation Grant Program (HMGP): Replace earthen cana
embankmentswitha concrete-lined cand so that it may not breach. It might be agood ideato have some
engineers look at this area. The threat is dl down through the homes, campus and town. The downhill
embankment could aso be made higher (with concrete). If that cana breached anywhere dong its full
length, it flows dong the city'seast Side, thenthe city of Ephram would be flooded; the manure pit issmply
an added feature. Cogt. 300 feet of cand. $300,000, includes design.

Recommendation for the Hazard Mitigation Grant Program(HM GP): Thereisanirrigaion, or water
trangport cand, in Ephraim, dong College Ave. that threaten subdivisions. Besides the one described
above. The cand is above the elevation of the adjacent resdentia aress. There are bridges that can fall,
or block with debris, causing the water the creach and go through homes. Cost: At least 300 feet, plus
elevate two bridges, $400,000.

OR

Construct new detention/debris basin upstream of Ephraim. $500,000.

Channe change has proven to be aproblemat Soring City. On Cand Creek, the channel changed due to
debrisin the river.The floods on 1998 filled the channds considerably with debris. This happened twice
with a need, back-to-back, to reestablish the channds. This was very expensive. It cost goproximeatey
$13,000 per day ($400,000 overall costs).

Conduits plugged
Water out of the Channel
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Conduits plugging with water getting out of the channd isagenera condition at Spring City during high
runoff. Thiscausesmainly damage to roads. Thereisthe potentia of breachresulting inincreased flow. This
has happened numerous times on severa creeks throughout the county. Six Mile Creek has a place that
washes out dmost every year in this manner.

Irrigation cands being plugged is common in the county. Usudly some structures plug at their diversons
(after 1983 the county rebuilt dmost every diverson). The county dmost lost one diversion last year. Itis
not so commonto losethemtoday. The structures on Cand Canyon are not really adequate, so these are
the most vulnerable. In Spring City, there was damage to severd diversonstructuresthat normdly tranamit
water away from the main channel of Cand Creek. Irrigation cands in Spring City (and adjacent county)
serve for flood control. Mogt of theirrigation canas were plugged or washed ot.

Acrossthe county, thereislittle potentia for loss of recreetiond features. Thereis dso little reported loss
of utilities from flooding. One example of logt utilities however, wasthe loss at Spring City in 1998 of the
U.S. West fibre-optics communications link to southwest Utah. Thiswas amgor expense for U.S. West
and it dso cause a gnificant disruption throughout centra and southwest Utah.

Development of Spring City FloodHazard MitigationPlan: Appendix C11. Followingtheflashfloods
in Spring City, Sanpete County, on July 22 - 27, 1998, The State Hazard Mitigation Officer and Utah
Interagency Technicad Team (IAT) worked with Spring City and itsresidentsto develop aflood mitigetion
plan. Among the recommendations, were the following needs:

1) Develop aFL O-2D debris flow mode for both Canal Creek and Oak Creek. The U.S. Army
Corps of Engineers, honoring a request from the Governor of the State of Utah, agreed to
prepare a FLO-2D modd for each dluvid fan. In preparation for this, the USACE required
detailed topographic mapping of both fans. Spring City obtained a Community Devel opment
Block (CDBG) to fund the mapping and next hired Eaglescan, an aerid laser mapping
company to do the mapping.

2) If the FLO-2D study indicated a need for entire fan flash flood/debris flow hazard mitigation
to protect the community, thenfunding would be sought to construct adebris or detentionbasin
on Canal Creek, and, perhaps, Oak Creek.

3) It was recommended that aSNOTEL site be placed on Horseshoe Mountain to enable area
resdents to monitor snow water equivalent and rainfall.

4) It was adso recommended that an outreach program from the National Flood Insurance
Program (NFIP) be established in Spring City to protect residents from financid lossin the
event of aflash flood that might enter the community.

The recommendations listed above would be amagjor expense, and generdly thiswould be difficult to judtify

due tothe relatively smdl popul ation of Spring City, about 900 people. The historical nature of Spring City,
however, and the number of higtoric buildings (more than 200 onthe Nationa Historic Registry) provided
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the needed emphasis.

The followingtext is provided to describe the flooding and informationon the historic nature of Spring City,
Sanpete County, Utah.

SPRING CITY, SANPETE COUNTY
HAZARD MITIGATION PLAN
MULTIPLE FLOOD EVENTS

July 22 and July 27, 1998

INTRODUCTION:

The Spring City, Sanpete County, Utah, flood hazard mitigation plan was developed in five phases
during a time frame of Augugt 7, 1996 to October 16, 1998. During this period, the Utah Interagency
Technicad Team conducted a vulnerability assessment of Sanpete County, including Spring City, then
updated that assessment, and met with Spring City on August 19, 1998, following the July 1998 flooding
in Soring City, to update the vulnerability assessment for Spring City. Each vulnerability assessment
included mitigation recommendations, both county-wide and for Spring City (Appendix I). Following the
flooding of July 22 and 27, 1998, two Interagency Technica Team ONSITE Reportswere prepared, and
the reaults are induded in this Plan (Appendix I1). Ultimately, on October 16, 1998, a hazard mitigation
planning workshop was conducted at Spring City, involving government representative of the city and
county, residents of Spring City (ligt of attendeesincludedin Appendix I11), and representatives of the Utah
Interagency Technical Team (IAT).

THE FLASH FLOODS OF JULY 22 - 27, 1998:

Monsoonal storms concentrated on Sanpete County, Utah, from July 22 through July 27, 1998,
producing flash flooding that resulted inan estimated $2.5 million in damages a higtoric Spring City (pop.
900; additiond affected county pop. 200). Evacuations wereimplemented for both main events. The flood
of July 22 beganon Canal Creek at about 5:00 p.m. and began to subside at about 10:00 p.m. The flood
of July 27 occurred on both Canal and Oak Creeks about 7:00 p.m. and lasted into the morning hours.
Long-time residentsindicate that thiswasthe greatest flooding experienced to-date by the community. Two
man flood events occurred five days apart, with numerous lesser but frightening intervening events. For
example, on July 24, a sormsettled again into the Cana Creek watershed. It beganraining on Horseshoe
Mountain about 6:00 p.m. The city wasfilling sandbags at 7:00 p.m. and residents of the southend of town
wereevacuated. About 7:30 p.m., resdents of the dluvid fanhad to * scatter the water” to different ditches
because the water had already risen. Fortunately, the storm passed rapidly across and damaging flooding
was dleviated.
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No stormfrequencies could be determined for these events because the area lies on the fringes of both
the St Lake City and Cedar City Doppler Radar systems. At nearby Manti, one storm on July 24
dropped 0.81 inches of ranin45 minutesequaing a 100-year stormevent (State Climatologist deta). Sill,
incontrast, onduly 22, only 0.26 inches of rain was measured in Spring City, when the main Canal Creek
Flood occurred; no figures are available for ranfdl in the that watershed. High water marks and stream
gradients dlowed for estimates of flash flood surges (possibly not sustained flows) which reached
discharges of about 2,500 cfs on Cand Creek which flows across the south side of Spring City, and of
2,400 - 4,000 cfs on Oak Creek which passes across the north side of Spring City. The causes of such
amazing flows, likely surges, seems to have been mgor logjams within each canyonwhichleft * debarked”
logs perched 15 feet above stream banks high in Canal Creek Canyon (Temple Fork). Canal Creek has
never had a stream gage, and, therefore, very little is known about historic discharges there. A U.S.
Geologica Survey stream gage at the mouth of Spring City Canyon (Oak Creek), abandoned in 1992 due
to State funding cutbacks, suggests that a 100-year flood should produce some 400 cfs, whichcould have
been equivaent to the sustained flows.

Thefloods of July 22" and 27" on Cand Creek and thenonthe 27" on Oak Creek were described
indmilar terms by locd residents as coming in viscous muddy surgesthat filled the channe immediatdy to
a depth of four feet, thenspread laerdly acrossfiddstoward the city. The muddy mix had the consstency
of soupy concrete or cake mix. Moving across the fields, the thick mud tumbled a debris-front of logs and
boulders, stacking frequently to a depth of four or five feet, then shifting to other directions of flow. Mud
depths of 10-12 feet were reported during the forward movement of the flood. Through this process, the
debris flood spread across awidth of about 1,000 feet, causng the emergency evacuationof the southend
of town onthe 22™ (Canal Creek), and then evacuations of both the south and northends of town onthe
27" (both Canal Creek and Oak Creek). On the 27™", twelve homes were reported damaged, the cities
water supply system was damaged, losng two of three sources, causng restricted culinary water use
throughout the community. Two county bridges were destroyed by mgjor log jams and impacts from
meassve amounts of large bouldersand two maindiversonstructuresa so used higtorically for flood control
purposes, a hydro-diversion, and other diversons were destroyed or damaged. The city lost itsonly flood
control syslems on Canal Creek in both floods, causng a rush to restore flood control before the next
storm. The city is repeating, for the second time in two weeks, spending an average of $25,000 per day
for emergency cleanup and repairs, more monsoond storms are forecast for the coming week.

HISTORIC SPRING CITY:

In 1979, the entire community of Spring City was designated a Nationd Historic Didrict, due to the
presence of an estimated 160-200 higtoric buildings within the ity limits. Only one other community, as
awhole, inthe nationsharesthis digtinction, Colonid Williamsburg, near Richmond, Virginia These homes
built largely in the 1860's and 70's, preserve the best Utah example of origind Mormon architectural
heritage. Brigham'Y oung paid many visits to this main sop aong the main north-south Utah route. Orson
Hyde, an early Mormon church leeder lived here in ahome built in 1865. The oalitic limestone for many
of the homeswas quarried three milesto the south by Mormon Danishsettlerssent by BrighamY oung. The
homes were built on the ashes of the 1853 attempts of settlement following the Walker Indian War (Chief
Weakara) and survived the Blackhawk Indian War (Chief Blackhawk) of 1865-69. The Utah Divison of
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History worked with the dtizens of Spring City to obtain the origind 1979 National Historic District
designation, and then renewed the detailed documentation for renewa of this status in 1989, and they will
do this again in 1999. The Utah Divison of Higtory includes Spring City in its Utah Tourism of Higtoric
Sites Book.

Higtoric Spring City hasfaced floodssinceitsearliest times, but the “old timers’ describe floods of ther
memories back to 1934, when a severe snowmet flood inundated Spring City for about two weeks.
Another snowmdt flood struck the cityin 1952 and again in 1983. A flash flood on Cand Creek just two
years ago destroyed a county bridge. Numerous landdides formed above both Canal Creek and Oak
Creek in 1983 and continue to threaten Spring City. At the present time, channel capacities are greetly
diminished in both Cand and Oak Creeks. The higtoric city of Soring City is presently at muchrisk and the
next monsoona storm over the area could cause substantia additiona damage to the cty. While cities
across the nationmake grest effortsto protect historic structures, efforts must be made here to protect an
entire higoric community. This requires specia considerations at dl levels of government, not only for
disaster recover, but also for flood hazard mitigation.

THE SPRING CITY EMERGENCY PHASE:

Spring City considered itsdlf in an emergency phase of debris remova throughout the monsoonal
period, trying to protect itsdf from additiona storms, just as it did following the July 22 storm, when it
experienced a smilar event on July 27. More storms are forecast and the monsoonal weather pattern
continued through mid-September. The Cana Creek Canyon watershed had also been damaged by a
wildfire. The watersheds of both Cana and Oak Creek were saturated. The channelsin both Canal and
Spring City (=Oak Creek) Canyons remained incised (damaged from scouring) and fully loaded with
additiona boulder and timber debris, ready to repest the flood damage of July 22 and 27. Relatively small
sorms were causing a quadrupling of flow in Cand Creek. The Naturd Resources Conservation Service
(NRCS) sent anevduationteamcons ging of the Didirict Conservationist, State NRCS Engineer, and State
NRCS Geologidt, and they determined that watershed and weather conditions warranted “exigency
measures’ to clean debris from the channels, unfortunatdy ther avallable funding did not include badly-
needed mitigationfunding, as could be made available from the Federd Emergency Management Agency
(FEMA/404 and 406 mitigation programs). Additionaly, the U.S. Army Corps of Engineers alowed
Spring City to clean channels under an emergency 404 permit. The State Interagency Technica Team
(IAT), and county emergency workers, agreed that additiona flooding will happen if smilar sorms
concentrate on this area.

FEMA EVALUATION FOR POTENTIAL PRESIDENTIAL DECLARATION:

The magnitude of flood damage, estimated by the city at about $2 milliontotal, warranted an evauation
by the Federal Emergency Management Agency (FEMA) for apotentia Presidentid Disaster Declaration.
Thisevaduationwas conducted on August ???, 1998, by two FEMA representatives, Dave Prothero and
Dan Carlson. Therewere several exdusons asto what FEM A would not consider as qudifying for federal
disaster assistance. For example, the mgjor expanse to the city was channd cleaning. This type of work
would not qualify because the emergency was over, according to FEMA - the flood had ended. The
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remaning dollar costs for damageswere not sufficient on a countywide nor a satewide bassto qudify for
aPresdentid Disagter Declaration.

PAST PRESIDENTIAL DISASTER DECLARATIONS:

Sanpete County wasincluded inUtah’ sPresidential Disaster Declarationsof 1983 and 1984. In 1983,
13 locd entities were involved, including Spring City. There wasno Section404 Hazard Mitigation Grant
Program in 1983 and 84, and not dl mitigation could not be accomplished. Damaged bridges were
mitigeted to 100-year flood standards. In 1983, a debris flood and other high water caused damage to
Spring City’ smunicipd power plant and culinary water lines. This damage has been repeated again in the
present floods of July 22 and 27. In 1983, the impacted entities of Sanpete County, induding Spring City,
received Public Assstance for 1) debris clearance, 2) protective measures, 3) road systems, 4) public
utilities, 5) and “other”, for atotal amount of $1,626,180. In1984, damage estimatesfor San Pete County
and 11 other entities reached $1,088, 687. FEMA authorized $315,694 for restoration of damages and
for genera cleanup and emergency work. FEMA wrote-up Damage Survey Reports in the amount of
$1,842,847 for the 11 separate entities and the county.

The flood events of 1983 and 1984 have |eft their scars on the watersheds of both Canal Creek and
Spring City Canyons, where landdide scars continue to mark the lower canyon walls adjacent to the
streams. IAT reconnaissance of the past two weeks, bothfromfixed wing aircraft, helicopter, and on the
ground indicate that the landdides of those years ill exist and may threaten blockage to the channéls. In
1983, alarge landdide in Spring City Canyon did block Oak Creek and causeamgjor flood surge. That
landdide is ill present, asare others, even seemingly new ones. As the monsoona season proceeds, and
then spring snowmet occurs, the damaged watershedswill continue to present an unusudly high threet to
the community of Spring Creek.

Sevier County: Sevier County has not experienced any emergencies caused by natura hazardsinthe past
decade that have required the assstance of the Utah Interagency Technica Team. Still, the County was
included in the Presidentia Disaster Declarations of both 1983 and 1984. The County is scheduled for a
detailed hazard and risk andlys's this year. The County has aso expressed an interest in Project Impact,
especidly for the city of Sdina Richfield gpparently has little flood threat and risk. In the 1983 flooding,
the communities of Elsinore, Monroe, Richfidd, and Sdina dl experienced flood that were estimated to be
less than 100-year events. Elsnore actudly had no flood damage but did lose a culinary water linewhere
it crossed the Sevier River. Monroe experienced aflash flood that came from Monroe Canyon. Roads,
culverts, and an irrigation structure were damaged. Water lines were damaged and so was the penstock
for Monroe spower plant. Most of the popul ationof Richfield is on high ground and not vulnerable to much
floodingfromthe Sevier River. Infrastructureinthe lower part of the valey were threatened, induding water
and sewer lines, induding asewer linefromthe hospital. A bridge over Cottonwood Creek falled. The city
of Sdina suffered damages from debris flows and floods. Mgor damages occurred to the city culinare
water system, sewer plant, and pressurized irrigationsystem. The city staged a $27,000 flood fight, which
included riprapping the banks of Sdlina Creek and sandbagging.
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Beaver County: Beaver County was included in the Presdentiad Disaster Declaration of 1983, but not
1984. Additiondly, inthe past decade, the UtahInteragency Technica Team has not been caled to assst
this county with flooding, or other hazards. In 1983, floodwatersfromthe Nationa Forest landsinundated
Beaver County properties and agricultura land. Although no homes were damaged, private crop lands
suffered from heavy st deposits. Public damages to bridges, roads, and culverts, as well as flood fight
costs, totaled $442,726. InBeaver, the county’ slargest city, the city power plant was flooded, forcing the
city to purchase dternate power for three months.

Piute County: Fiute County was included in the Presidential Disaster Declaration of 1983, but not that
of 1984. The UtahInteragency Technica Teamwas cdled to ass st Piute County in 1988 whenmonsoona
thunderstorms struck the watershed above the Kingston Canyon section of the East Fork of the Sevier
River withheadwatersat Bryce Canyon. Belowisanexcerpt fromthe IAT ONSITE Report for that flood.

“At the request of Sheriff Cordell Pearson, Piute County Emergency Management Director, on
Thursday, August 28, 1997, the IAT traveled to Kingston Canyon, near the town of Kingston, Piute
County, to evauate the effectsof the flashflood that occurred on Friday afternoon, August 22, 1997.
Origind notification to the IAT came on Saturday afternoon, August 23, 1997.

The flash flood was caused by an intense monsoond flow thunderstorm in the watershed above the
northsde of Kingston Canyon (northend of Mt. Duton and south end of Forsae Mountain) and State
Road 62. This storm dropped up to three-inches of rain in two hours. According to the State
Climatologist’s Bulletin No. 1, amilar gorms in the Richfidd (1.16"/2 hrs = 100 year storm) and
Koosharem (1.47"/2 hrs = 100 year sorm) areas would be consderably greater than a 100-year
sorm. The flood frequency isdlill being determined by the U.S. Geologica Survey. A USGS river gage
(10189000, East Fork Sevier River near Kingston, UT) recorded a record stage of 8.29 feet; the
previousrecord was 7.35 feet measured on August 27, 1929. The gage measured adischarge of 1,000
cfsduring the August 22, 1997 flood, which is not arecord discharge, but is estimated at a 10-year
flood. The contradi ctionbetween record stage and non-record discharge is presently being addressed
by the USGS. They fed that backflow from adownstreamtributary caused the record stage, but that
the discharge may be accurate at 1,000 cfs. Due to flowsand road blockages, SR 62 was closed from
4:00 p.m. on Friday until 2:00 p.m. on Saturday. The floods emerged from numerous (estimated 15
Sde-canyons over asx-mile distance of canyon) smdl to large sde-canyonsflowingsouthward across
their dluvid fans, then across SR 62, then into the East Fork of the Sevier River. An estimated 35
automobiles were stranded between the canyon-mouth flood sites.

There were two separate types of flooding. The firs was dluvid fan flooding, where water was
described (at one Site) as topping a stop sign wherethe Monroe Moutain County Road intersects SR
62. Judging this depth suggeststhat high-ve ocity water may have flowed across SR 62 as deep as 8-
feet. Inplaces, sediment, boulders, and tree/brush-debris was deposited six-feet deep on SR 62. The
second type of flooding was riverine, where the side-canyonflows accumulated to some depth in the
river channd (see sage information below).



Two of the more severe impacts were the loss of several hundred feet of culinary water pipeline that
ran dong the south side of SR 62, and the loss of gpproximately one-mile of county-maintained dirt
road (Monroe Mountain Road) that passes from SR 62 miles northward into the Forsae Mountain
area, eventudly (40 miles) connecting withcommunities, suchas Monroe, Antimony, and K oosharem.
The road is made of native materids.

The IAT determined that there was severe threet to life and property as aresult of the flood. It was
fortuitous that no automobiles had been washed into the river and that neither the river nor the bridge
had been blocked by debris leading to higher flood surges.

MITIGATION AND RESTORATION:

Repair/Resporation of Culinary Water Line for Kingston: The culinary weter line that passes
from a set of springs on the south side of Kingston Canyon to the town of Kingston was both broken
and filled with sediment. Bob Rasdly, Geologist, Natural Resources Conservation Service/Emergency
Watershed Protection Program (EWP), determinedthat repairs and mitigationcould possibly be made
under the non-exigency eement of the EWP. Mr. Rasely explained his